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Pabouast mporpamma cocTasiena Ha ocHose @T'OC CIIO mo mpodeccuu 43.01.09 [ToBap, KOHIUTED,
YTBEP)KIEHHOTO NPUKa3oM MuHKCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoi deneparuu ot 09.12.2016
r. Ne 1569 (pen. ot 17.12.2020), 3apeructpuposanHoro B Mumioct P® ot 22.12.2016 . Ne 44898;
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00pa3oBaHHs, yTBEPKIEHHBIA NPUKa3oM MuHHCTepCTBa 00pa3oBaHys U HayKu PoccuiCKoH Depepanyu
ot 17 mas 2012r.Ne 413» (3apeructpuposan 12.09.2022 Ne 70034); ITpukasa MunncTepcTBa IPOCBEIIECHHUS
Poccuiickoit @eneparuu or 23.11.2022 Ne 1014 "O6 yTBepkneHuu GenepanibHOH o0pa3zoBaTenpHOR
IIporpaMMbl CpefHero obmero obpasosanus” (3apeructpuposad 22.12.2022 Ne 71763); npumepHOU
IporpamMmbl « Xumus» (6a30BbIM yPOBEHb (BapHaHT 2), PACCMOTPCHHOH: Ha 3aCElaHuy [Temaroruyeckoro
coeta ®I'BOY I10 UPIIO ITpotoxom Ne 13 ot «29» centsiOpst 2022 ., yTBEpKAEHHOH OT «30» HOSOPs
2022 r. IIpotokon Ne 14, ykpynaenHnas rpynmna 43.00.00 Cepsrc 1 Typu3M, COIHATBHO-OKOHOMAYECKOTO

npoduis
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeIbHOM MPOrpamMMblI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
oOpa3oBaTenpHOM MporpamMMbl yKpymHeHHBIX rpymm npodeccuit 43.00.00. Cepruc u
TypusM. Tpya0eMKOCTh JTUCHUIUIMHBI « XUMHs» Ha 0a30BOM ypoBHE cocraiisier 144
yaca, u3 Kotopeix 102 yaca u 42 4acoB BKJIIOYAIOIIUN MPAKTUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM MPO(PECCUU WIH CIIEIIUATIHOCTH.

[leprog  oOyueHuss W  pacmpeieneHHe IO  CEeMeCTpaM  OmpeessieT
oOpa3oBaTenpHasi OpraHU3allMs CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
MPEAMETHBIX ~ pe3yJabTaTOB, OOMMX W  TPOo(EeCCHOHATBHBIX  KOMITCTCHIIHA,
MEXMPEAMETHBIX CBSI3€M C JIPYrHMH AUCHUILTHHAMH 00IIeo0pa3oBaTeNsHOTO |
o01enpodeccHoHaIbHOTO ITUKIIOB YyU4eOHOTO TIaHa.

1.2. e u mu1aHupyeMble Pe3yJbTAThl 0CBOCHUS JUCHTUTITIHHBI

1.2.1. lean u 3a7a4m JUCUUIJINHBI

®opmupoBaHUE Yy CTYACHTOB IMPEICTABICHHUS O XUMHYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEIICHUHN B KU3HCHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIIHMSIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM Cpeie.

3axauyu AUCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH Cpelie, LEJIOCTHOM HAYYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBIATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUS XUMUYCCKUX PEAKIINNA, OOBSICHATh UX CMBICII, HTHTEPIIPETHPOBAThH
PE3YNBTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHYCCKHX
DKCIIEPUMEHTAJIbHBIX ~ UCCJENOBAaHUA C  COOJIOJIEHMEM TpaBuUi  0€30IMacHOTO
oOpaIleHus ¢ BEIeCTBaMu 1 JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOpPMAIUI0O XMMHUYECKOTO XapakTepa u3
pPa3TUYHBIX UICTOYHUKOB;

5) copmMupoBaTh YMEHHUSI MPOTHO3UPOBATH TIOCTEACTBUS CBOCH NIEATEIHHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IIPONU3BOICTBEHHBIX MTPOIICCCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JIOCTH)KCHUH XMMHYECKOW HAYKH U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMATBHON 1 TTPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTAThl OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon n HauMeHoBanmne
(popmupyembIX
KOMIIETEHIIN A

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O6mme!

JMCcHuNIMHAPHbIE?

OK 01. Beibupats criocoObt
penIeHus 3a1a4
npoeCCUuOHATILHON
NESITCIIbHOCTH,
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

OK 02. Ocy1iecTBasiTh MOUCK,
aHaJIN3 U UHTEPIPETALNIO
uHpopmaru, HeoO0X0IUMOMN
JIUIS BBITIOJTHEHUS 3a1a4
npodeccuoHaNbHOM
JIeSITeIbHOCTHU

OK 03. ITnanupoBars u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE

OK 04. Pabotats B

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K Tpyay, OCO3HAHHUC LECHHOCTU
MacCTCpCTBa, pr,Z[OJ'IIO6I/Ie;
- T'OTOBHOCTB K aKTHUBHOM ACATCIIBHOCTH

TEXHOJIOTUYECKOW U COIMAbHOW HAmpaBiIeHHOCTH,
CHOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATh U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;

- MHTEpeC K Pa3IMyHbIM cepaM npodecCHOHaATHHON
JeSITeNIbHOCTH,

OBananenue YHHMBEPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJbHbIMHU J1eliCTBUSIMM:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh u
aKTyalu3upoBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILIECTBEHHBIH NpPHU3HAK WU
OCHOBaHUSl JJI1 CpaBHEHMs, KilaccupUKaluu U
0000IIeHHS;

- ONpedensATh ILEeNNW JeATEIbHOCTH, 3a/aBaTh

napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUSA,
- BBIABJIAITb 3aKOHOMCPHOCTH U MPOTUBOPCUUSA B

- BJIAICTh CHCTEMOH XHMHUYECKUX 3HaHI/II71, KOTOpas
BKJIIOYACT: OCHOBOIIOJIArarOIMe IMOHATHA (XI/IMI/I‘IGCKI/Iﬁ
QJICMCHT, aTOM, OJICKTPOHHAA 000JI0YKa aroma, s-, p-, d-
QJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIIA,
BaJICHTHOCTBD, QJICKTPOOTPpHUIATCIbHOCTD, CTCIICHDb
OKHUCJICHUS, XUMHUYCCKaA CBA3b, MOJIb, MOJIIPHAA Macca,

MOJISIPHBIN o0beM, YTIIEPOHBII CKeJIeT,
(GyHKIMOHANbHASL ~ TpyIa,  pagukal,  HU30Mepus,
U30MEpHI, TOMOJIOTHUECKUI psn, rOMOJIOTH,
YIJIEBOAOPOABI,  KHUCIOPOA- M a30TCOAEpIKallue
COCMHEHUS, OWOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(yrmeBoapbl, JKUpBI, O€nKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCAMHEHUS, KPHUCTAIUIMYECKasl  peIIeTKa,  THIIBI
XUMHAYECKHX peakuuii (OKHCITUTENBHO-
BOCCTAaHOBHUTENBHBIE, 9K30- M  DHIOTEPMUYECKHE,
peakuuu HOHHOro oOMeEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT  JUCCOLMAIUS,

OKHCJINTCJIb, BOCCTAHOBHUTCIIb, CKOPOCTH XHUMHYECKOU
pCaknuu, XUMHUUICCKOC paBHOBeCI/Ie), TCOPHUU U 3aKOHBI
(TCOPI/I}I XHMHUYCCKOI'O CTPOCHUA OpTraHU4YCCKUX

1 YxasEBaoOTCS JMUHOCTHEE U MeTalpeIMeTHHE pes3ysbTaTe u3 ®I'0OC COO (B mocsenHel pemakumy orT 12.08.2022) B OTIJIATOJbLHOM

dopme,

bopMupyeMble oOmeobpaz30BaTEeJIbHOM IUCLUIIJIMHON

2 ﬂMCLU/IHJ'H/IHaprIe (Hpe,ﬂMeTHbIe) Pe3yJjibTaTel YyKa3BBaAlTCA B COOTBETCTBUUM C MEeTOONKOM nperonaBaHMAa OUCLUIIJIMHEL




KOJIJICKTHBE U KOMaH/IE,
3P PEeKTHBHO
B3aMMOJICHCTBOBATH C
KOJIJIEraMU, PYKOBOJCTBOM,
KJIMCHTaMH.

OK 05. OcymiecTBisiTh yCTHYIO
U IUCbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCY/IapCTBEHHOM $I3bIKE C
y4eToM 0cOOeHHOCTEH
COIIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposiBnsATH
Ipa)XTaHCKO-NATPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaTUITHOHHBIX
00I1eYEeIIOBEYCCKUX
IICHHOCTEHA.

OK 07. ConeicTBOBaThH
COXPAHEHHUIO OKpYKaroLen
Cpenbl, pecypcocOepexeHHIo,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAITHIX.

OK 08. HUcmonb30Bath

paccMaTpuBaEeMbIX SIBJICHUSX;
- BHOCUTb KOPPEKTUBBI B JESATEIHHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLICHUBATh PUCKHU
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIQJICTh HABBIKAMU YYEOHO-HCCIIEAOBATEIBCKON
MPOEKTHOM JEATEIbHOCTH, HABBbIKAMU PpPa3peIICHUs
npoOem;

- BBIIBJISATH TNPUYUHHO-CIICJICTBEHHbIC CBSI3U U
aKTyaJM3UpOBaTh 3aJady, BBbIIBUIATh TUIIOTE3Y €€
peuieHus, HaXOAUTb apryMEHTHI JUJIsl I0Ka3aTeNbCTBA
CBOMX YTBEpXKJICHMI, 3aJaBaThb MapaMeTpbl WU
KPUTEPUU PEIICHHUS;

- aHAJM3MPOBATH TOJYYCHHBIE B XOJE PEIICHUS
3alaud  pe3yJbTaThl, KPUTHYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3WPOBATh W3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YyMETh TIEPEHOCHUTHh 3HAHUS B TO3HABATEIIbLHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEHHOCTH,

- YMETb HHTETPUPOBATH 3HAHUA W3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;
- BBIIBUT'aThb HOBBEIC niaeu, HpennaraTL

OPHUT'MHAJIBHBIC MOAXOAbI U PCHICHU A,
- CIOCOOHOCTh X MCIOJIb30BaHUS B IIO3HABATCILHOM
U COLIMaJIbHOM IMPAaKTHUKEC

BeuiectB A.M. bytiepoBa, Teopust 31€KTPOIUTUYECKON

JIMCCOITHAIIHH, MEPUOINYECKU I 3aKOH JN.
Meneneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHMBOJHUYECKUNA  SI3bIK  XHUMUH,

(baxkTOoNOrNUecKe CBEICHUS O CBOICTBaX, COCTaBe,
MOJTyYeHUH M 0€30MacHOM HCIIOJIb30BAaHUH BaKHEHUIITHX
HEOPraHUYECKUX U OPraHWYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

- yYMEThb BBIABIIATb  XapaKTE€pHblE IPU3HAKA U
B3aMMOCBS3b ~ M3YYEHHBIX  IIOHATHH,  IPUMEHATH
COOTBETCTBYIOIIUE MOHATHSA IIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHWYECKMX U OPraHMYECKHX BEUIECTB U
UX NPEBPAILEHUN; BBIABIIATh B3aUMOCBSA3b XUMUYECKUX
3HAHUW C TOHATUAMHU M NPEICTABJICHUAMU JPYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMETb HCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX
COEMHEHUI MEXIyHApOJAHOIO COK03a TEOPETUUECKON U
NPUKIAOHOW XMMHMM W TPUBUAIBHBIC  Ha3BaHUs
BOKHEHIINX BeLIECTB (3TUJIEH, alleTUJIEeH, TJIMLEPHH,
¢deHon, ¢dopmanbierua, YKCyCHas KHUCIIOTa, TJIMIMH,
YyrapHbIM Tra3, YIVIEKUCIBIM Tra3, aMMHaK, TrameHas
W3BECTb, HETAIlIEHas! U3BECTh, MUTHEBAS COJIA U APYTHUX),

COCTaBJISATh (bopMyIibI HEOPraHUYECKUX u
OpraHMYECKHUX  BEIIECTB, YPAaBHEHUS XHMHUYECKUX
peakuuii, OOBACHATP WX CMBICH;, HOATBEPXKIATh
XapakTepHble  XMMHMYECKHE  CBOWCTBA  BEULIECTB

COOTBETCTBYIOIIIMMHU  3KCIIEPUMEHTAMH W 3alMCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUM;

- YMETh YCTaHaBJIMBAaTh NPUHAMJIECKHOCTh H3Y4YEHHBIX
HEOPraHWYECKNMX W  OpPraHMYeCKMX  BEHIECTB K
ONpENEICHHbIM KJIacCaM U TpylIaM COEIUHEHHUH,
XapaKTEepU30BaTh UX COCTAaB U BAXKHEUIIUE CBOMCTBA;




cpencTBa PU3UIECKOM
KYJbTYPBI JIJIsl COXPAHCHUS U
YKPEIUICHUS 37I0POBbSI B
npoiiecce npodeccuoHanbHOMI
JeATEILHOCTH U MO ICPKAHUS
HE00XO0IUMOTO YPOBHSA
dusnueckoit
HOATOTOBJICHHOCTH.

OK 09. Mcnonp30BaTh
nH(pOpMaIMOHHBIC
TEXHOJIOTHH B
npodecCuOHAIbHON
EeITEIbHOCTH.

OK 10. ITomp3oBaThCs
npodeccuoHaNbHOM
JIOKyMEHTaluen Ha
roCyJIapCTBEHHOM H
WHOCTPAHHOM SI3BIKE.

OK 11. IlnanupoBatb
PeINPUHIMATENbCKYIO
NeSITeITbHOCTD B
npodeccuoHanbHON cepe.

OIpeAEATh BUABl XUMHUYECKUX CBA3CH (KOBaJEeHTHas,
HOHHAsl,  METaJUIMYecKas,  BOJOpPOJHAsi),  THUIIBI
KPUCTAIINYECKUX peleToK BEILIIECTB;
KJaccu(UIMPOBATh XUMUYECKHE PEAKIINH;

- chopMHUpOBaTh MPEICTABICHHUS: O MaTepUAIHLHOM
€IMHCTBE MHPA, 3aKOHOMEPHOCTAX M I103HABAEMOCTHU
SIBJIGHUN TIPUPOABI; O MECTE€ W 3HAYEHWU XUMHUU B
CHCTEME €CTECTBEHHBIX HayK M €€ POJIM B 00eCreueHUH
YCTOMYMBOI'O DPA3BUTUS UEJIOBEUECTBA: B PEUICHUU
npo0JeM 3KOJOrMYECKOU, SHEPreTHYeCKON U MULIEBOM
0€30IIaCHOCTH, B pa3BUTHUM MEAULUHBI, CO31aHUU
HOBBIX MAaTepHaJiOB, HOBBIX HCTOYHHUKOB JHEPIUH, B
o0ecrneyeHnn paloHaIbHOTO MPUPOAONOIb30BAHNUS, B
(OpMHUpPOBAaHUN MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJI0oBEeKa, a TaKKe H3KOJIOIMYeCKM OOOCHOBAaHHOI'O
OTHOILEHMSI K CBOEMY 3/10pPOBBIO U IPUPOJIHON CpeIE;

- BJaJeTb CUCTEMOM XMMHYECKMX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIArarme HOHSTHS
(1OTIOTHUTENBHO K CUCTEME TOHATHI 6a30BOr0 YpOBHS)
- M30TONbI, OCHOBHOE M BO30YXIEHHOE COCTOSHUE
aroMma, rUOpUIU3aIIHS aTOMHEIX opOuTanei,
xumuueckas cBa3p (" " wu "', KpaTHblEe CBS3M),
MOJIIpHAas KOHLEHTpauus, CTpyKTypHas Qopmyia,
n3oMepust (CTpYKTypHas, reoMerpuueckas (Luc-TpaHc-
M30MepHsl), TUIBl XUMHUYECKMX peakuuid (romo- H
reTeporeHHble, 00paTuMble U HEOOPAaTUMBIE), PACTBOPHI

(McTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATHL, CTENeHb JMCCOLMAINY,
NEKTPONIN3, KPEKUHT, pU(OPMHUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE 3HaHUA,

JeXKalmue B OCHOBC TIIOHUMAHHUA TMPUYIUHHOCTH U
CUCTCMHOCTH XHMHUYCCKUX HBHCHHﬁ, COBpPCMCHHBIC




MPEICTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM,
MOJICKYJISIPHOM W HaJIMOJEKYJISPHOM  YpPOBHSX;
MPEJCTaBICHUS O MEXaHU3MaX XHMHYECKHUX PEaKIIHH,
TEPMOJIMHAMHYECKIX U KUHETHYECKUX
3aKOHOMEPHOCTAX HX TMPOTEKaHHUs, O XHMHUYECKOM
PaBHOBECHH, AMCIIEPCHBIX CUCTEMaX, (DaKTOIIOTUYECKUE
CBEIEHUS O CBOMCTBAaxX, COCTaBe, IMOJNYYCHHUH U
6e30macHOM WCIIOIb30BAHUHU BaKHEHIIINX
HEOPTaHWYECKUX M OPraHMYECKHUX BEIIEeCTB B OBITY U
NPAKTUYECKOH  JESITeNbHOCTH  4YellOBeKa;  OOLuX
HAyYHBIX MPHUHIIUIAX XUMUYECKOTO MPOU3BOJICTBA (HA
npUMepe TMPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa,
MeTaHoJIa, epepaboTKu HEPTH);

- yMETb MPOBOJIUTH pacyeTbl MO XUMHYECKUM
dbopMylniaM ¥ ypaBHEHUSM XUMHUYECKHX peaKkUuid ¢
UCIIONB30BaHUEM  (U3WYECKUX  BEIUYMH  (MacChl,
o0Bema ra3os, KOJIMYECTBa BEIIIECTBA),
XapaKTepU3yloIUX BeIIecTBA €  KOJUYECTBEHHOMH
CTOPOHBI: pacueTbl M0 HaXOXKJIECHHIO XMMHUYECKOH
dbopMynbl  BelecTBa; pacdyeThl Macchl  (0OBema,
KOJIMYEeCTBA BEIIECTBA) MPOJYKTa PEaKIUHU, €CIU OJHO
U3 WCXOIHBIX BEHIECTB JaHO B BHUJAE pacTBOpa C
ONpEJEICHHONM  MacCOBOM  JIOJIEM  pacTBOPEHHOIO
BELIECTBA MM JaHO B M30BITKE (UMEET MPUMECH);
pacdyeTsl MacCOBOW WM OOBEMHOW IO BBIXOJA
MPOJAYKTa pPEaKIUH; pacueTbl TeIoBoro 3ddexra
peakiuii, 00bEMHBIX OTHOIIICHU Ta30B;

- yMeThb BBIBISITH XapakTepHbIC TPHU3HAKH U
B3aMMOCBSI3b ~ HM3YYCHHBIX  TOHSATHHA,  TNPUMEHSTH
COOTBETCTBYIOIIME TOHATHUS TIPH OTMCAHUHM CTPOCHHUS U
CBOWCTB HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB U
WX TIPEBpAIlCHUI; BBISBISATh B3aMMOCBS3h XUMUYECKUX




3HAaHUNM C IIOHSATUSIMH H NpCACTAaBJICHUAMU OPYTHUX
MpeIMETOB JUIsl 0oJiee OCO3HAHHOTO TIOHUMAaHUS H
O6T:$ICH€HI/ISI CYIIHOCTHU MAaTCPHUAIIbHOI'O CJUHCTBA MUPA,
HUCIIOJB30BATh CHUHCTEMHBIC XHUMHWYCCKUC 3HAHUA A
OOBSICHEHUS! U TPOTHO3UPOBAHUS SBICHHUNA, MMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;

- YMCTb HUCIOJB30BATh HAUMCHOBAHHA XUMHUYCCKUX
COEAMHEHUIN MEXIYHAPOIHOIO COK3a TEOPETUUECKOU U
HpI/IKJIaI[HOfI XUMHU U TPUBUAJIbHBIC HA3BaHHA BCIICCTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIacCaM OPTaHUYECKUX U

HCOPIraHNYCCKUX COG,Z[I/IHCHPlﬁ; HUCIIOJIB30BAaTh
XUMHUYCCKYHO CHUMBOJIMKY UL COCTaBJICHUA (bOpMYJ'I
HCOPraHNYCCKUX BCIICCTB, MOJICKYJISIDHBIX n

CTPYKTYPHBIX  (pa3BEpHYTBIX,  COKPALIEHHbIX U
CKEJIETHBIX)  (OPMYJI  OpPraHMYECKUX  BEILECTB;
COCTaBIATh YpPaBHEHMS XUMHYECKUX pPEaKUU U
pacKpbIBaTh nux CYIIIHOCTb: OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIX peakuui IIOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOro OajaHca 3TUX pPeakLui;
peakuuii HMOHHOro OOMEHa IyTeM COCTaBJIEHUS WX
MIOJIHBIX M COKpAIllEHHBIX UOHHBIX YPaBHEHUM; peaKIuii
TUAPONIN3a, peakuuil KOMIUIeKCcooOpa3oBaHUs  (Ha
MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA W AJIOMHUHUSA);
MOATBEPK/IAaTh XapaKTEpHbIE XUMHUYECKHE CBOICTBa
BELIECTB COOTBETCTBYIOIIMMH AKCIEPUMEHTAMU H
3aIUCSIMU YPaBHEHUN XUMHYECKUX PEAKIIUM;

- yMeThb KJaccupuUUpPOBaTh HEOPraHUYECKHe U
OpraHMYEeCKHE BEIIEeCTBA W XUMHUYECKHE pEeaKIIHH,
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH IS
KJIacCU(UKALUNA M3YyYaeMbIX XUMHYECKHX OOBEKTOB;
XapaKTepu30BaTh COCTaB M BaKHEHIIHME CBOMCTBA
BEIIECTB, IPUHAJIEKAIINX K OIPEIEICHHBIM KilacCaM U




rpynmnaM CcoeIuHeHUH (IPOCThIC BEIIECTBA, OKCHJIBI,
TUAPOKCHUJIBI, COJIM; YTIIEBOJOPOIBI, MPOCThIE IUPHI,
CHUPTHI, (EHOJBI, AIbJETH]IbI, KETOHBI, KapOOHOBEIC
KHUCIIOTBI, CJIOKHBIC (UPHI, KUPBI, YIIEBOAbI, AMHUHBI,
AMUHOKHCIIOTHI, OCJIKH); TPUMEHSITh 3HAHUS O COCTaBe U
CBOMCTBAxX BEMIECTB IS IKCIIEPUMEHTATBHON MPOBEPKH
TUIOTE3 OTHOCHTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHYECKHUX peakuuit u MIPOTHO3HPOBAHHUS
BO3MOKHOCTEH UX OCYILECTBIICHHUS;

- yMeTb MOATBEPXKJIaTh HAa KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHOW CIOCOOHOCTH
OPraHWYECKUX COCIUHEHUH OT KPaTHOCTH M THIIA
koBaJieHTHOH cBsizu (" " m ""), B3aMMHOTO BJIMSIHUS
aTOMOB M TPYIIl aTOMOB B MOJIEKYJaX; a TaKXke OT
O0COOEHHOCTEH pealu3aly Pa3IMYHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIINA;

- yMeTb XapakTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHHH) U
MOHOB XHMHYECKHX JJeMeHTOoB 1 - 4 mepuojoB
[Iepuonnueckon cucremsl .M. MenaeneeBa u ux
BAJICHTHBIE BO3MOXKHOCTH, MUCTIOJB3ys ToHATHSA "s", "p",
"d-snekTpoHHBIE" OpOUTANIN, IHEPTETUUCCKHE YPOBHH;
OOBSICHATh  3aKOHOMEPHOCTH HW3MEHEHUS  CBOWCTB
XUMHYECKHX  JJIEMEHTOB W  00pa3yeMbIX
COEIMHEHMH 1O MEPUOIaM U IpyIIaM

MU

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U  OOIIECTBEHHOM TMPaKTHUKH,
OCHOBaHHOTO Ha Juasnore KYJBTYp,

CIIOCOOCTBYIOIIETO OCO3HAHMUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

- YMEThb IUIAHUPOBAThb U BBINOJIHATh XHUMUYECKUUI
IKCTIIEPUMEHT (TIPEBpAIICHUs] OPTaHMYECKUX BEIIECTB
MpU HAarpeBaHWU, MOJYYEHUE ATUJICHA U WU3YyYECHHUE €r0
CBOWCTB, KAUECTBECHHBIC pEAKIUH Ha aJbICTHJbI,
Kpaxmall, yKCYCHYIO KUCJIOTY; IeHaTypaIus OEIKOB MpH
HarpeBaHWH, IBETHbIE peaKkIuu OEIKOB; MPOBOIUTH
peaKiuu MOHHOTO OOMEHa, OMpEeNeNsTh CPeny BOIHBIX




- COBEpLICHCTBOBAHME S3bIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KAaK CpEICTBa B3aUMOJCHUCTBUSA MEXKIY
JIFOBMHU U IO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTM HAy4YHOU JESITEIbHOCTH,

TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO JESITENIbHOCTh WHIUBUIYATIbHO
U B TpYIIIIE;

Osgianenue YHHBepCaJbHbIMHU y4eOHBIMH

NMO3HABATEJIbHBIMU 1eCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJAJIeTh HAaBBIKAMHU TONy4YeHUS HHPOpPMAIUH U3
HUCTOYHUKOB  Pa3HBIX THUIOB, CAMOCTOATEIHHO
OCYIIECTBISTh IOUCK, aHalIW3, CUCTEMATH3AIUIO U
UHTEpIpeTanio WHGOPMAIUU Pa3IUYHBIX BHJIOB U
dbopM mpencTaBiIeHUS;

- co3daBaThb TEKCThl B pAa3IUYHBIX (opmarax ¢
y4eTOM Ha3HaueHus UHGOpMAaLUd U  LEIeBOU

ayAMTOpUHM,  BbIOMpas  ONTUMaIbHYIO  (opmy
NPEJCTAaBICHNS U BU3yalIU3alllu;
- OUEHUBaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uH(popMalui, €€ COOTBETCTBHE
MOPaJIbHO-ITUYECKUM HOPMaM;
- HCHOJb30BaTh CpeJICTBa HH(POPMALMOHHBIX U

IIpaBOBbBIM n

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c coOroieHrEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MMacHOCTH,
TUTHECHBI,  PECypCcOCOEpeKEeHUs, TMPaBOBBIX U
OTUYECKUX  HOPM,  HOpPM  HMH(POPMAIIMOHHON
0€e30I1acHOCTH,

- BJIaJIeTh HaBbIKaMH PAcIlO3HABaHMS U 3AILUTHI
uHpopmanuu, UHGOPMAIIMOHHOM 0€30MacHOCTH

pacTBOpOB, KaueCTBEHHBIC pEaKIMU Ha Ccyibdar-,
KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH aMMOHWS,
pemaTth  SKCHEpPUMEHTAIbHBIE 3aJayd [0 TeMaM
"Meramibel" u  "Hemeramibl") B COOTBETCTBUM C
MpaBWJIAMUA TEXHUKH O€30MacHOCTH MpU OOpalieHuu C
BEIIECTBAMH U J1a0OpaTopHbIM  00OpYJOBAHUEM;
MPEACTABIATh PE3yIbTaThl XUMHUUYECKOTO IKCIIEPUMEHTA

B (¢dopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peakuuii ¥ (HOpMyIHPOBATH BBIBOJBI Ha OCHOBE JTHUX
pe3yJIbTaTOB;

- YMETb aHAJIW3MPOBAaTh XMMHUYECKYI0 HH()OpMALHIO,
IOJYy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB  (CPEICTB
MaccoBOW HH(poOpMalLuy, ceTb IHTepHeT U Apyrue);

- BJIQ/IETh OCHOBHBIMH METO/IaMU HAY4YHOTO MO3HAaHUS
BEIIECTB M XUMMUYECKUX SBJICHUH (HaOIIOEHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MOIETIMPOBAHNUE);

- yMeThb TMPOBOAWUTH pacueTbl IO XUMHUYECKUM
dbopMynaM M YpaBHEHHUSIM XHMHUYECKHUX pEaKUuil C
UCIIOJIb30BAaHUEM bu3nuecKux BEJIMYHH,
XapaKTepU3YyIOIIUX  BELIECTBA €  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObemMa (HOpPMaJIbHbIE YCJIOBHS)
ra3oB, KOJINYECTBA BEILECTBA; UCIOIb30BATH CUCTEMHBIE
XUMHUYCCKUC 3HAHUA I TPHUHATHUA pSIHGHI/II\/'I B
KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM;

- YMETb CaMOCTOATCIIbHO INNIaHUPOBATh W IMPOBOJUTDH
XUMHYECKUM OSKCIEpUMEHT (MOJydeHHE M H3YydYeHHE
CBOWCTB HCOPTaHUYCCKUX W OPraHUYCCKUX BEIICCTB,
Ka4€CTBCHHBIC PCEAKIHUU YTJICBOJOPOAOB Pa3IWYHBIX
KJIaCCOB M KUCJIOPOJACOJAEPKAILUX  OPraHUYECKHUX
BEILIECTB, PEIIEHHUE OJKCIEPUMEHTAIbHBIX 3a1ad 110
pacro3HaBaHUK HEOPraHMYECKUX M OPraHMYECKUX
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JIMYHOCTH

BEILIECTB) C COONIOJIEHMEM TpaBUi  O€30MacHOro
oOpamieHuss ¢  BemecTBaMH M JTAOOPaTOPHBIM
obopymoBanueM, HOpPMYIHPOBATH LIEIH UCCIICIOBAHHUS,

MPEJOCTaBIATh B Pa3NUYHOM (GOpME  Ppe3ysbTaThl
JKCIIEPUMEHTA, AaHAJU3UpOBaTh U  OLCHMBATh MX
JOCTOBEPHOCTB;

- yYMETb OCYUIECTBIIATH ILIEJICHANIPABICHHBIN IOUCK
XUMHAYECKOH HH(POPMALUU B PA3JIMYHBIX MCTOYHHUKAX
(HayuyHas W y4yeOHO-Hay4yHas JUTepaTypa, CpeICTBa
MaccoBoi MH(popMmaluu, cerb MHTepHeT u apyrue),
KPUTHYECKH aHaJIN3UPOBATh XUMHYECKYIO
uHpopMaLuio, nepepadaThiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBHUHM C IIOCTaBJIEHHON yueOHOM 3amaueii;

- BIAAETb CUCTEMOM 3HAHMKW O METOJAaX HAy4YHOIO
IIO3HAHWS  SBJICHUM INPUPOIBI, HUCIHOJIB3YEMBIX B
€CTECTBCHHBIX HAayKax W YMEHMSAMH IPUMEHATH 3THU
3HaHUA TPU  DKCIEPUMEHTAIBHOM  HCCIIEOBaHUU
BEIIECTB U [ OOBSACHEHMS XHMHYECKUX SIBICHUH,
UMEIOUIMX  MECTO B IPHUPOJAE  NPAKTUYECKOU
JESATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HY;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHUE HaBbIKaMU Y4eOHO-HCCIEA0BaTEIbCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
OBananenue YHUBEPCAJIbHBIMHU
KOMMYHHKATUBHBIMU AeHCTBUAMMU:

0) coBMeCTHasi 1eAITeJIbHOCThD!

- TIIOHMMaTh W HCHOJb30BaTh IIPEUMYILIECTBA
KOMaHJIHOW ¥ HHIMBUyaTbHOU paboTHI;

- I[PUHUMATH LEJIM COBMECTHOM JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPJAWHHUPOBATH JICUCTBHUS IO €€
JIOCTUKEHHIO: COCTaBJIATbH  IUIAH  JIEWCTBUM,

- yMeTh TIUUIAHUPOBATh M BBINOJHATHE XHUMHYECKUHN
SKCTIEPUMEHT (TIPEBpAILICHUs] OPTaHUYECKUX BEIIECTB
MpU HArpeBaHUM, MOJYYCHHE ITUJICHA M U3yYEHUE €ro
CBOMCTB, Ka4yeCTBEHHbIC pEAKIMU Ha aJlbJICTHIBI,
KpaxMaJl, YKCYCHYIO KUCJIOTY; JeHaTypalus O€IKOB Mpu
HarpeBaHWH, IIBETHBIE PEAKIMU OEIKOB; IPOBOJIUTH
peakIu MOHHOTO OOMEHa, OMPENEeNsATh CPENy BOJHBIX
pacTBOpPOB, KadyeCTBEHHBIE pEaKIMu Ha Cyiabdart-,
KapOoOHAaT- W XJIOPUA-aHWOHBI, HA KAaTHOH aMMOHWUS;
pemath  dKCHEpPUMEHTAIbHBIE 3aJadyd [0 TeMaM
"Meramibl" u  "Hemeramnsl") B COOTBETCTBHM C
MpaBWJIaMUA TEXHUKH 0€30MacHOCTH MpU OOpallieHuu C
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pacmpeienarTh pojad ¢ Y4eTOM MHEHUM YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM PalbOTHI;
- KOOPJMHUPOBATH U BBIMOIHITH PAOOTY B YCIOBHSX

peanbHOT0, BUPTYaJIbHOTO M KOMOMHHMPOBAHHOI'O
B3aHMOJCHCTBUS;
- OCYILIECTBJSATH  ITO3UTHUBHOE  CTPATETHMYECKOE

MOBEJICHUE B PA3IUYHBIX CHUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM
OBiajeHHe YHHMBePCAJbHBIMHM PeryJATHBHBIMH
JeHCTBUSIMU:

I') MPUHSITHE Ce0sl U APYTHX JIIO/Iei:

- NPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX JIOAEH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO JAPYTUX JIIOJEH HA
OIIIMOKHU;

BEIIECTBAMH ¥ JIADOpaTOPHBIM  OOOPYJOBAHHEM;
MPEJICTaBIATh PE3YIbTAaThl XHMHUECKOTO IKCIIEPUMEHTA
B (¢dopMe 3amucu ypaBHGHUU COOTBETCTBYIOIIUX
peakuuii ¥ (GopMyIHpPOBATH BBIBOJBI Ha OCHOBE ITUX
PE3YIIbTATOB;

-yMETh CaMOCTOSITENIbHO TUIAHUPOBATH W TPOBOJIUTH
XUMHYECKHIA OSKCIEPUMEHT (MOJIyICHHE W HW3YYCHHE
CBOWCTB HEOPraHWYECKHMX W OPraHMYECKHUX BEIICCTB,
KAueCTBEHHBIC PEaKIUU YTICBOIOPOJOB PA3ITUIHBIX
KJIACCOB M KHCIOPOJCOACPXKAIIUX  OPraHUYSCKUX
BEIIIECTB, PEIICHUE OSKCICPUMEHTAIBHBIX 3a7ad II0
paclo3HaBaHUIO HEOPraHWYECKUX M OPraHuYeCKHX
BCIIECTB) C COONIOACHUEM TPaBWII  OE30IaCHOTO
oOpaiieHdss ¢  BelmeCTBAaMH W J1aDOpaTOPHBIM
o0opynoBaHueM, GOPMYITHPOBAThH LIEIH HCCIICOBAHUS,

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUD C MMO3UIMK | TIPEJOCTABIATh B pa3iuyHOW (opMe pe3yiabTaThl

JPYroro 4ejioBeKa; OKCICPUMEHTA, aHAJIU3UPOBaTh M  OLCHHBATh HX
JOCTOBEPHOCTB;

B 06/1acTH 3K0JI0rHY€CKOro BOCIIMTAHMSA: - chopmupoBaTh TPENCTABICHUS: O XUMHYECKOU

- c(OPMHUPOBAHHOCTh SKOJOTMYECKON KYJIbTYpHI,
MOHMMAaHWE BIMSIHUS COLUATbHO-I)KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpelpl,  OCO3HaHWe  IJ00albHOrO  XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAHUPOBAaHHUE M OCYIIECTBJICHHE JICHCTBHI B
OKpYXXalollle cpele Ha OCHOBE 3HaHWS Leier
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HEINPUATUE JIEHCTBHM, NMPHUHOCAIINX Bpen
OKpY>Karolleu cpere;

- yMEHHEe TpPOTHO3MPOBATH  HEOJIArONpPUSATHBIE
DKOJIOTMYECKHUE TIOCIEACTBUA NPEINTPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA,
POl XUMHM B T[I0O3HAHUU SIBJIEHUN NPUPOIBI, B
(hopMHUPOBaHUM MBIIIIEHUS] U KYJIbTYpPbl JINYHOCTH, €€
(YHKIIMOHATBHOM T'PaMOTHOCTH, HEOOXOAUMON JUIs
peumeHuss MpPakTHYECKMX 3alad W JKOJOTHYECKH
00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0pOBBIO H
MPUPOIHOM CPEE;

- yMeTb  cOONOJaTh ~ IpaBHJIa  SKOJIOTMYECKU
1enecoo0pa3Horo TMOBENEHUS B OBITY M TPYJOBOM
JEATEIBbHOCTH B LIEISAX COXPAHEHUsS CBOETrO 370pPOBbS U
OKpYy>Karolen MIPUPOJTHOMN cpensl; YUYUTHIBATh
OMACHOCTb  BO3JCHCTBUS HA JKHUBBIE OpPraHU3MBI
OIPEACIECHHBIX BEILIECTB, TIOHUMasi CMBICI MOKa3aTels
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- paCclIMpCHUC OIIbITa ACATCILHOCTH 9KOJIOTHYECKON
HaITpaBJICHHOCTH;

- OBJIaACHHEC HaBBIKaMU y'-IC6H0-HCCHGI{OB&TCJ’IBCKOﬁ,
HpOGKTHOP’I U COLIMAJIbHOM JACATCILHOCTU

NIpEeACIIBHON TOMYCTUMOM KOHLIEHTpALUU;

- YMETh IIPOTHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATh
C TO3UIUI 3KOJIOTHYECKON OE30MaCHOCTH MOCIEICTBHUS
OBITOBOM W TMPOWM3BOJCTBEHHOW  JEATCIBHOCTH
YeloBeKa, CBSA3aHHOW C IepepaboTKOW  BEIIECTB;
WCIIONb30BaTh TIOJYYEHHbIE 3HAHUS I T[PUHATUA
FPAMOTHBIX  pelIeHuH  TpobieM B CUTyalHsX,
CBSI3aHHBIX C XHMHUEH;

- YMEThb OCO3HABaTh OMACHOCThH BO3JICHCTBUS HA KUBbHIC
OpraHU3Mbl OIPEJECICHHBIX BEIIECTB, NOHUMAs CMBICI
1oKa3aTelisl IpeiesbHOM TONMyCTUMOW KOHLEHTpaluu, U
HOSICHSTh Ha TNpHUMEpax CHocoObl YMEHBUICHHUS W
NpEeJIOTBpAlIEHUsI KX BPEAHOrO0 BO3ACHCTBUS  Ha
OpraHu3M YeJOBEKa

IIK 1.1. TIloaroraBiuBaTth
pabouee MECTO,
obopyioBaHue, CBIpbE,
UCXOJIHBIC  MaTepUanbl  JUIs
00paboTku CBIPbS,
MPUTOTOBIICHUS

nony¢pabpuKaToB B
COOTBETCTBUU C
UHCTPYKITUSIMU

perjJamMeHTaMu.

[IK 1.2. OcyuiecTBisTh
00paboTKy, MOJTOTOBKY
OBOIIIEH, rpuboB, PBIOBI,

HEpPBIOHOTO BOJHOTO  CHIPHS,
Msca, JOMAITHEH ITHITEI, THYH,
KpOJIMKa.

I[IK 2.1. TIloaroraBnuBaTh
pabouee MecTo,
o0opyoBaHue, CBIPBE,

1) c(OpMUPOBAHHOCTh IIPEACTABJICHUI: 0
XMMHYECKOM COCTABIIAIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpPA, POJIA XUMUU B TO3HAHUU SIBJICHUM
MPHUPOBI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HEO0OXOIUMOM AJI pelieHHs MPaKTUYEeCKUX 3a7ad U
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pOBbIO U IPUPOIHOM CpeLIE;

2) BIAJEHUWE CHUCTEMOM XHMMHYECKHUX 3HaHHH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOLINE TTOHSTHUS
(XMMHUYECKHII ~ 3JIeMEHT,  aToM,  JJIEKTPOHHAas
obojyouka aroma, s-, P-, d-aeKTpoHHBIE OpPOUTAIH
aTOMOB, WIOH, MOJIeKyJIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTD,  CTENEHb  OKHCIICHHS,
XUMHYecKas CBs3b, MOJb, MOJISIpHas  Macca,
MOJISIPHBIN o0BeMm, YTJIEPOIHBIN CKEJIET,
GbyHKIMOHANBHAS —TpYyNNa, paaukalr, H30Mepus,
U30MEphbl,  TOMOJIOTHUECKHMH  pPsl,  TOMOJOIH,
YIJI€BOJOPOABI, KHCIOPOA- W a30TCOJEepIKalIue

VYMeTh COCTaBJIATh YPaBHEHUS PEAKLIUN COSIUHEHMS,
pa3IoKeHus, 3aMelIeHus, 0OMEHa, B T.U. peaKIuii
TOPEHUs1, OKUCIICHUA-BOCCTAHOBIICHUS.

CocraBneHue cxeM peakuuil (B TOM 4HcIe IO

IIPEUI0KEHHBIM LEeToYKaM npeBpalieHuil),
XapaKTEPU3YIOIIHNX XUMHYECKHE CBOICTBA
OpPraHUYEeCKUX  COEAUHEHHUM  OTHEIBHBIX  KJIACCOB,

CHocoObl MX TMOJY4YeHHMs] W Ha3BaHHWE OPTraHUYECKUX
COCIMHEHUI IO TPUBHAIBHON WIM MEXIYHapOIHON
CUCTEMAaTUYECKOM HOMEHKJIIATYpe.

Wnentudukanus opraHMuecKiX BELIECTB, UX 3HAYEHUE
U TpUMEHEHHE B OBITOBOM U MPOU3BOJCTBEHHOMU
JEeATEIbHOCTH YEIIOBEKA.

PemreHne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha
aHanu3 (aKTOPOB, BIMSIONIUX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKlMH, B T.4. C MO3HUIMN HKOJIOTHYECKU
1[eJ1eco00pa3HOro MOBEACHUS B OBITY W TPYIOBOM
JEATEIBbHOCTH B LEISAX COXPAHEHUS CBOETrO 370pPOBbS U
OKPY’KaIOILEeH IPUPOJTHOMN CPEIBI.
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UCXOJHBIE MaTepHallbl IS
IPUTOTOBJICHUS rOpsiunx
OJIt0/I, KyJIHMHApHBIX H3ENuH,
3aKyCOK pazHo00pa3HOTrOo
ACCOPTHMEHTA B COOTBETCTBUU
c UHCTPYKITUSIMU u
perjaMeHTaMu.

IIK 4.1. IloaroraBiuBaTth
pabouee MECTO,
o0opynoBaHue, CBIpbE,
UCXOJIHBIE ~ MaTepualbl s

IMPUTOTOBJICHUSA XOJIOAHBIX U

ropsiuuX  CIaJKux  OJrof,
JIECEePTOB, HAIMTKOB
pa3zHO00Opa3HOTO

ACCOPTHMCHTA B COOTBETCTBUU
c UHCTPYKIUAMHU u
periiaMeHTaMHu.

IIK 5.1. IloaroraBiuBarh
pabouee MecTo KOHIUTEpa,
o0opynoBaHue, WHBEHTapb,
KOHUTEPCKOE CBIpBE,
UCXOJHBIE  MaTepuaiabl K
paboTe B COOTBETCTBUU C
UHCTPYKIUSAMU u
periiaMeHTaMHu.

COEMHEHMS, OMOJOTMYECKH AaKTHBHBIC BeEIEeCTBa
(yrmeBomapl, XKHUpBI, O€IKH), MOHOMEp, TOJIUMED,

CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAUIMYECKasl pelleTKa, THUIIbI
XUMHYECKHUX peakuuit (OKHCITUTENBHO-

BOCCTAHOBUTENbHBIE, 3K30- MU DHIOTEPMUYECKUE,
peaKIM¥ MOHHOIO OOMEHa), PacTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, IIEKTPOJIUTUYECKAS AMCCOLUALINS,
OKHCJIUTEb, BOCCTaHOBUTEIIb, CKOpPOCTb
XUMUYECKON PpEaKIuu, XHMHUUYECKOE pPaBHOBECHE),
TEOPUHM U 3aKOHBI (TEOPHsI XMMHUYECKOTO CTPOCHHUS
oprannueckux BeuiectB A.M. bytiepoBa, Teopus
NMEKTPOJINTUYECKON AUCCOLUALINY, NEPUOANYECKUN
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH, CHUMBOJINYECKUH SI3BIK  XUMHH,
(bakTOIIOTHUECKHE CBEAEHUS O CBOMCTBAax, COCTaBe,
NOJy4YeHHH M 0E30IaCHOM  HCHOJIb30BAHUHU
BaKXHEHIITIX HCOPTraHUYCCKUX u OpTraHN4YCCKUX
BCUICCTB B 6BITy n HpaKTI/I‘-ICCKOI\/JI JACATCIIBHOCTH
YeJI0BEKA;

3) c(hOpMUPOBAHHOCTh YMEHUU BBISIBIISITD
XapakTepHbIC MPU3HAKA U B3aUMOCBSI3b H3YUYCHHBIX
MOHATHH, TMPUMEHITh COOTBETCTBYIOLIUE TMOHATHUSA
MIPU OMTUCAHUU CTPOCHUS U CBOWCTB HEOPTAaHUYECKUX
U OpraHMYeCKUX BELIECTB M UX MPEBpallCHUI;
BBISIBIIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUU C
MOHATHSIMH u MIpeICTaBICHUSMHU IPYTHUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

4)  chopMHpPOBAaHHOCT, yYMEHUW  HCIIOJIB30BaTh
HaWMEHOBaHUS XUMHUYECKHUX COCTMHCHHI
MEXIYHapOAHOIO  COK03a  TEOPETHUYECKOHM  H
MPUKIAMHON XUMHH W TPHUBHAIBHBIC HA3BaHUS
BOKHEWIIMX BEHIECTB (ITUJIEH, alleTHJICH, TJIMLEPHUH,

Ymern OLIEHMBATH

IOCICACTBUA

OBITOBOM

n

HpOPI3BO,HCTBCHHOfI JCATCIBHOCTH YCJIIOBCKA C TTO3HITHI

9KOJIOTHUYCCKON 0€30IaCHOCTHU
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denon, Gopmanbaerusl, yKkCycHas KHUCJIOTa, TJIHMIIHH,
yrapHbI ra3, yIJEKUCIbIA Ia3, aMMHUaK, ramieHas
W3BECTh, HEralleHas W3BEeCTb, NHUTbEBas coja U
IpPYTUX), COCTABIATH (HOPMYJBl HEOPraHMYECKUX M
OpraHWYECKHUX BEIIECTB, YPAaBHEHUS XHMHYECKUX
peaknuii, OOBACHATH HX CMBICT; IOATBEPKIAThH
XapakTEepHble XMMHUYECKHME CBOMCTBAa  BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH M 3alUCAMU
YpPaBHEHU XMUMHYECKUX PEAKIUN;

5) chopmHupoBaHHOCTH YMEHUH YCTaHABIUBATH
IIPUHAJIC)KHOCTh HU3YYEHHBIX HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB K OMPEIEIICHHBIM KJaccaM U
rpyImnamM COeIUHEHUN, XapaKTEPU30BaTh UX COCTAB U

BaXHEHIITHE CBOMCTBA; OIPENIEIISITh BUbI
XUMUYECKUX  CBsi3ed  (KOBaJICHTHas,  HWOHHas,
MeTaJuIM4ecKas, BOJIOpPOJIHAs), THIIBI
KPUCTAJUTMYECKHUX peneToK BEIIECTB;

KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHH;

6) BIaJeHHE OCHOBHBIMH METOJAAMH HAay4HOTO
II0O3HAaHUA BCIIIECCTB n XUMHNYCCKUX SIBJICHUU
(mabmronenue, U3MEpEHue, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

7) chOpMHPOBAHHOCTH YMEHUM MPOBOJUTH PACUETHI
Mo XUMHUYECKMM QopMmylaM H  ypaBHEHUAM
XUMHYECKHIX peaxui c UCTIOJIb30BaHUEM
(buU3MYECKUX BEIMYUH, XapaKTePU3YIOIINX BEIIEeCTBA
C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE ~ YCIIOBHUSI)  Ta30B,  KOJHMYECTBa
BEIECTBA; HCIIOJIb30BaTh CHCTEMHBIC XHUMHYCCKHE
3HaHUSA MJI1 TPUHATHS PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU H
WX IPUMEHEHHEM;
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8) chopMUPOBAaHHOCTb YMEHUH IUIAHUPOBATH MU
BBITIOJIHATh XUMHUYECKUN AKCIIEPUMEHT
(mpeBpalieHusi ~ OpraHMYECKHUX  BEIIECTB [P
HarpeBaHuM, IOJIyYEHUE OTUIIEHA M HU3YYEHUE €ro
CBOWCTB, KAueCTBEHHbIE pEaKUUM Ha aJbJIeTUipbl,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKoB
IPU HAarpeBaHWHM, LBETHbIE peakUUuu OEJIKOB;
MPOBOJIUTh PEAKLIUU HOHHOTO OOMEHa, OIpenelsiTh
CpeAy BOJHBIX PAacTBOPOB, KAYECTBEHHBIE pPEAKLUU
Ha cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHHS; pelaTh 3KClepUMEHTabHbIe
3amaun no temaMm "Meramnsl" u "Hemeramnel") B
COOTBETCTBUM C IpaBUJIAMH TEXHUKU 0€30IMaCHOCTH
Ipy OOpalleHWH C BEUIECTBAMM U JIAOOpaTOPHBIM
000pyZI0BaHUEM; IPEICTABIATh pe3yibTaThl
XUMHAYECKOTO OKCIEpUMEHTa B (QOpMe 3ammcu
YpaBHEHMH  COOTBETCTBYIOUIMX  peakuuil  u
¢bopmMynHpoBaTE  BBIBOJABI Ha  OCHOBE  JTHX
pE3yIbTATOB;

9) cdhopMHUPOBAHHOCTL YMEHHS aHAIW3UPOBATH
XUMUYECKYI0 HHPOPMALINIO, TOTYYaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpPEeICTB MaccoBOM HMH(OpMalMH, CETh
WuTepHer u npyrue);

10)  chopMupoBaHHOCTP  yMEHMH  coONIOAATH
IIpaBuJIa IKOJIOTHUECKU 1eJ1ecO00pa3sHOro
MOBE/ICHNUA B OBITY U TPYIOBOW JEATENBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/10POBbs M OKPYKAIOILIEH
MIPUPOTHOMN Cpensl; YYUTHIBATH OITaCHOCTH
BO3JICHCTBUS HA >KMBBIE OPraHU3MBbl ONPEJEIECHHBIX
BELIECTB, MOHMMAs CMBICI TOKa3aTelsl MpeaeabHOU
JONTYCTUMOM KOHIIEHTpAIH;

11) nmna  oOywarommxcsi ¢ OTpaHUYEHHBIMHU
BO3MO)XHOCTSIMH ~ 37I0POBbsi:  C(QOPMUPOBAHHOCTH
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YMCHHA IIPUMCEHATH 3HaHUA 00 OCHOBHBIX
AOCTYIITHBIX METOJaX IIO3HAaHUA BCIICCTB u
XHUMHUYCCKUX HBJ'IeHHfI;

12) nnst cnembIX U CIa0OBUIAIIMX OOYYAIOLIHXCS:
c(hOpMUPOBAHHOCTH yMEHUs HCII0JIb30BaTh
penbepHO TOUEUHYIO cucTeMy oOo3HadyeHmid JI.
Bpaiins n1s 3anucu XuMu4eckux GopmyiL.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTLTHHBI 162
B T.4.

OcHoBHOe coJep:kaHue 144
BT. 4..

TEOPETHUECKOE 00yUueHue 42
MPaKTUYECKHE 3aHATHS 38
71a00paTOPHBIE 3aHATHS 18
caMOCTOsTeNIbHas paboTa 4
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKaAHUe 42
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETUYECKOE 00yUCHHE 42
ITpomexyTouHasi arTecTamus (IK3aMeH) 6
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Popmupye
HanmenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 1aco MbIe
5 'beM 4aCOB
pa3iesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMIIETEH
19707
1 2 3 4

OcHoBHOE coep:kaHue 144
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 12
Tema 1.1. OcHOBHOe coiep:KaHue 8 OK 01
Crpoenue
ATOMOB Teopernueckoe o0yueHue 6
XUMHYECKHUX - _
SJICMCHTOB I CoBpeMeHHast MoJieib CTpoeHHs aToMa. CUMBOJUYECKUN SI3bIK XUMHUU. XUMHUYECKHH DJIEMEHT.
npHpoja DnekTpoHHas KoHurypauus aroma. Kiaccupukaims XUMHYECKHX 3J€MEHTOB (s-, p-, d-
S — a7eMeHThl). BaneHTHble 25eKTpoHbl. BajneHTHOCTh. DnekTpoHHas NpUpoja XMMHUYECKOH CBS3H. 6
CBS3M DNEeKTPOOTPUIIATEILHOCTh. BUABI XUMHUYECKO CBSi3U (KOBaJeHTHAas, WOHHAs, MeTaJUTHuecKas,

BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckue 3aHATHSA 2

Pemrenne 3amaHuii Ha HCIOJNL30BaHUME XHUMHUYECKOM CHMBOJIHMKH M Ha3BaHUU COEIUMHEHUI IO

HOMEHKJIAType MEXIYHAPOAHOTO COK03a TEOPETUYECKON U MPUKIAAHOM XMMHUU M TPUBUAIBHBIX

Ha3BaHWU JJIA COCTABJICHHUS XHUMHUYECKHX (HOPMYJT JBYXaTOMHBIX COEIUHEHUU (OKCHJOB,

Cynb(GUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB. 2

[IpakTrueckne 3amaHusi HAa YCTAHOBJICHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX

3JIEMEHTOB U NMEPUOJIUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCIMHEHUI B

COOTBETCTBUHU C MOJ0keHUuEM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 4 OK 01
Ilepnoanueckuii OK 05

[MpakTnyeckue 3aHATHS 4
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3aK0H U Ta0JIuIa

T

Menpeneena

[Tepuonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. uznuecknii CMbICI
[Tepuonuueckoro 3akona J[.M. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOro 3eMenTa B [lepuoanueckoit cucreme. MUpoBO33peHYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JICMEHTOB.

Perrenue npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA XapaKTEPU3AIUIO
XAMHUYECKHX DJIEMEHTOB «MeTaluindyeckue / HeMeTaJInUYeCKHe CBOMCTBA,
3IEKTPOOTPUIIATEIHBHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMUYECKUX d1eMeHToB 1. 1.
MenpaeneeBa»

Paznen 2. Xumunueckue peakuuu

20

Tema 2.1. Tumesr
XUMHUYECKHAX
peakuuii

OcHOBHOe coiep:KaHue

10

Teopernueckoe o0yueHue
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPTaHUYECKUX BEIECTB.
CocraBnieHue ypaBHEHUHN PEaKIUid COSAMHEHUS, PA3JI0KEHHU, 3aMEIIeHHs], 0OMEHa, B T.4.
peakiMii rOpeHHsl, OKHCICHUSI-BOCCTAHOBIICHHUS.

YPaBHeHI/ISI OKHCIICHUA-BOCCTAHOBJICHU . CTCHCHI) OKHUCJIICHUA. OKI/ICJ’II/ITGJ’IB U BOCCTAHOBUTCIIb.
CocraBiieHr€e U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM
ANEKTPOHHOTO Oananca. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPO/IC,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

HpaKanecm[e 3aHATHSA

KonnuecTBeHHble OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUH M PacyeThl
[0 YPaBHEHUSM XHMHMUYECKMX peakuuid. Moib Kak €JuHHWIa KOJIMYeCTBa BemecTBa. MoisipHas
Macca. 3aKOHBl COXpPaHEHUsT Macchl M HHEpruu. 3akoH ABOraapo. MoJspHbIi 00beM TIa3oB.
OTHOCHUTENbHAs IUIOTHOCTh Ta30B. PacyeTsl IO ypaBHEHMSAM XUMHUYECKHX pPEaKUud ¢
MCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra30B, KOJIWYECTBA BEIIECTBA

OK 01
OK 10
I[IK1.1
K 2.1
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Tema 2.2. OcHoBHOe coJiep:KaHue 10 OK 01
DJIEKTPOJIUTHYECK OK 06
ast IHCCOLHALIHA Teopernyeckoe 00yueHue 6
1 HOHHBIH obMeH Teopust sneKkTpoaUTHYECKON auccouuanuu. MOHBI. DIEKTpONUTHI, HEINEKTPOIUTHL. Peakunu

noHHoro oomena. CocraBieHHE PEaKIMii MOHHOTO OOMEHa IMyTeM COCTaBJICHHS UX MOJHBIX U

COKpALICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTaBJICHHUE

MOHHBIX peaKiui

JlabopaTopHble 3aHATHSA 4

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX pEaKIIHii”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U OOPA3yIOLIMXCSl BEIIECTB) U 4

MPU3HAKOB XUMHUYECKUX peakiuil. [[poBeaeHne peakiuii HOHHOro 0OMeHa, OnpeieTICHUE CPEIbl

BOJHBIX PACTBOPOB. 3a1aHMsI HA COCTABJICHUE NOHHBIX pPEeaKIUi
CP1 9
CtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU
Paznean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB 32
Tema 3.1. OcHoBHOe coaep:kaHue 8
Knaccudukanus,
HOMeHKJIaTypa n | 1 €OPeTHiecKoe odyuenue 6
CTpOEHHE .

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanusa Heopraunueckux Bemects. IIpocTsie n OK 04
HCOPTaHMHCCKIX | & osxHbIe BemecTBa. OCHOBHBIC KIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI, KHCIOTHI, OK 05
BEIICCTB conn). B3aMMOCBS3b HEOPraHUYECKUX BEIIECTB. ATPEraTHBIE COCTOSHHS BEMIECTBA.

Kpucrannuueckue u amopdHbie BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, 6

MOJIEKYJISIpHasi, MOHHAsA, METaJUIMYecKast). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT TUIIA

KPUCTAJUTMYECKOMN peleTk. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIA

XUMHUYECKOH CBSI3U U THIA KPUCTAIITHYECKON pemeTKu. [[puunHbpl MHOr00Opasusi BelecTB

IIpakTH4eckue 3aHATHSA 2

HomMmeHnkiiatypa HeOpraHmuecKux BEIIECTB: HA3BaHUE BEIIECTBA UCXO/S U3 UX XUMUYECKOMN 9

CbOpMy.HBI WJIM COCTaBJIICHUE XMMHYCCKOM (1)OpMy.]'H)I HCXO0as U3 Ha3BaHHUA BE€IICCTBA I10
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MexayHapoanoi (MIOITAK) nnu TpuBHaibHON HOMEHKIIATYPE.

Pemenue npakTuueckux 3aaHuil Mo KiIacCU(PUKALKMU, HOMEHKIATYpe U XUMHUYECKUM (hopMyam
HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIH ra3, yriIeKUCIbIi Ta3, aMMHaK, rameHas
U3BECTh, HETallleHas W3BECTb, NUTHbEBas COJA W APYIMX): Ha3blBaTh U COCTABIATH (HOPMYIIbI
XMUMHAYECKHX BEILECTB, ONPEACIATh MPUHAIISKHOCTD K KIaccy.

HcTounnku xuMudeckoi HdopMauu (CpeacTB MaccoBoi HHpOpManuu, cetb HTepHeT u
apyrue). Ilouck nHGpOpMaLuy 1Mo Ha3BaHUAM, HICHTU(UKATOpaM, CTPYKTYPHBIM (popmyam

Tema 3.2. OcHoOBHOe co/iep:KaHue 18 OK 02
duzuko- OK 08
e p— Teopernueckoe 00yuenue 14
cBovcTBa Mertamel. OOmue (u3nuecKue W XUMHYECKHE CBOWCTBA MeTauioB. CroOCOOBI IMOTy4YeHHS.
HCOPTaHMHCCKIX | 3payenye METAlIOB M HEMETAJLIOB B IPHUPOJE U HKU3HENESTEIHHOCTH UENOBEKA M OPTraHH3MOB. 4
BCLIECTB Koppo3us METaILIOB: BU/bI KOPPO3UH, CIIOCOOBI 3aIUTHI METAILIOB OT KOPPO3HHU
Hemerannpl. OOmue Qu3nueckue W XUMHUYECKUE CBOMCTBA HEMETAJUIOB. THNMYHBIE CBOMCTBa
HemetaiioB IV— VII rpynn. Kiaccupukauuss 1 HOMEHKIaTypa COEAMHEHUN HEMETalJIOoB. 4
KpyroBopoTbl OMOTEHHBIX JIEMEHTOB B IPUPOJIE
XUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJIOB, I'MJIPOKCHIOB,
KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX 6
COEIMHEHUH, BBICIINX OKCHJIOB U THIPOKCHJIOB
IIpakTuyeckne 3aHATHA 4
CocraBieHue ypaBHEHMH XHMMHUYECKMX peakIUil ¢ ydyaCTHEM HPOCTBIX U  CIIOKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJJIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPTaHUYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX T'MIPOKCHUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOWCTBA. 4
Perienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA CBOMCTBA, COCTaB, MOJTYYEHUE
1 0e30MacHOe HCIOJIb30BaHNE BAKHEHMIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN
NS TeTbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coep:kaHue 4 OK 03
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Unentuduxanus | JlaGopaTopHblie 3aHITHS 4 OK 05
HEOPraHUYECKUX OK 09
BEIIIECTB JlaboparopHas padota «aeHTuduxaiiss HEOPraHU4eCKMX BEUIECTB.
Pelrenue skcrniepuMEHTANBHBIX 33/1a4 MO XMMHUYECKUM CBOMCTBAM METAJIOB U HEMETAJUIOB, IO
pacro3HaBaHUIO U MOJTYYCHHUIO COSAMHEHUN METAJJIOB U HEMETAJIIOB. 4
WNnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOIH30BAHUEM MX (PH3UKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIe peakiuu Ha cyinbdar-, kapOOHAT- H
XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI
CP?2 1
CBoiicTBa HEOPraHUYECKUX BEIIECTB
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellIeCTB 50
Tema 4.1. OcHoBHOe coJep:kaHue 8
Knaccudukanus,
CTpoeHue 1 Teopernueckoe o0yueHue 6 OK 01
HOMCHIIIATYpa [TosiBeHME U pa3BUTHE OPraHUYECKON XMMHUHM Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto
OpraHHHCCKHX Y 3HAYE€HHE OPraHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
BCIICCTB XHMMHUUECKOE CTPOEHUE KaK MOPAIOK COEAMHEHNS aTOMOB B MOJIEKYJIE COIIACHO MX BAJEHTHOCTH.
OCHOBHBIE TIOJIOKEHHUSI TEOPUM XUMHUUYECKOIO CTPOCHMS OPraHMYecKUX coequHeHui A.M.
BytnepoBa. YriepoaHslii CKeleT OPraHUYEeCKOM MOJEKYIbl. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIeKy. M3oMepust 1 H30MepBI. 6
[lonstue o ¢yHknuoHanbHOUW rpynne. Pamukan. IlpuHuunel kiaccupuKaluyd OpraHUYECKHUX
coelMHEHUI. MexayHapoaHass HOMEHKJIATypa W NPUHLIMIBI HOMEHKJIATYphl OpPTraHUYECKUX
coenunenuil. [lonstre 00 a3oTcoAepKaluX COCTMHEHUSX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBomax, >kupax, Oenkax W Jp.), BBICOKOMOJIEKYISIPHBIX COEIWHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTn4yeckune 3aHsATHA 4
Homenkiiatypa opraHu4ecKux COSTMHEHHH OTAETbHBIX KJIACCOB (HACHIICHHBIE, HEHACKHIIIICHHBIC
Y apOMaTHYeCKHE YTIEBOAOPOIbI, CIUPTHI, (DEHOINBI, ambIAeTHIbI, KETOHBI, KAPOOHOBHIE KUCIOTHI U 4

np.) CocraBineHHE TMOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHUYECKUX BEIIECTB
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OTHEIBHBIX KJIACCOB, HCIIONB3YS MX Ha3BaHWA II0 CHUCTEMAaTU4YECKOM W TPUBHAIBHOMN
HOMEHKJaType (3TWIEH, aleTWIeH, IIuLepuH, (eHos, ¢GopMalbIerui, YyKCycHass KHUCIIOTA,
rmuiuH). PacueTsl mpocTeiimeid popMylibl OPraHU4ecKO MOJEKYNbI, UCXOs W3 3JIEMEHTHOIO
coctaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe coaepkaHue

28

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE
Teopernueckoe o0yuenue

20

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUI OTACNBHBIX KJIacCOB (OCOOCHHOCTH
KJaccu(UKalMd U HOMEHKJIATyphl BHYTPM KJacca; TOMOJOrMYEcKUil psia u obwmas ¢opmyna;
n30Mepus; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMTOTyUeHUS ):

— IpEeJeIbHBIE YIIIEBOAOPO/IbI (AJIKaHbI U IIUKJIOAIKaHbl). |'OpeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOWHCTBA HPUPOIHBIX YIJIEBOJOPOJIOB,
HAax0’KJICHUE B IIPUPOJIE U IPUMEHEHHUE AIKAHOB;

— HempeeNnbHble (AJKEHbI, aJKUHBl U AJKAaJUEHbl) U apoMaTUYecKHe YriaeBoJopoibl. ['opeHue
alEeTUIICHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHH JUISl CBAPKU U PE3KU METAIIIIOB

— KHUCIIOpOJACOepkKallilie COeAUHEHUs (CIUpPThl U (EHOJbI, KapOOHOBBIE KHCIOTHI U J(QUPHI,
albJeTUAbl M KETOHBI, JKHUpBI, YrieBojsl). IlpakTuyeckoe NpUMEHEHHE ATUIICHIJIUKOIS,
rivuepuHa, ¢penona. [Ipumenenue ¢opmanbaeruaa, aneTaabIeruia, YKCyCHOM KUCIOThl. Mbuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MorolIHe cBOCcTBA MbLIa

— a30TcoJiepXKalllie COeAMHEHHs (aMUHBI M aMUHOKHCIOTHI, Oenku). BrlcokoMosekyssipHble
COEUHEHUS (CMHTETMYECKHE M OMOJIOrMYeCKH-aKTHBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BeHO. [lonmuMepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHU.

I'eneTndeckas cBsI3b MEXKy KlacCaMu OpPraHU4ECKUX COCIMHEHHN

IIpakTHyeckne 3aHATHA

CBolicTBa OpPraHMYeCcKNX COEJUHEHHM OTIENbHBIX KIAcCOB (TpUBHAIbHAs M MEXKIyHapOIHAas
HOMEHKJIATypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI TOJY4YEHHs): MpelesibHble (alKaHbl |
LUUKJIOAJIKAHbI), HEMpeleibHble (aJKeHbl, aJKHHBl W  aJKaJueHbl) M apoMaTHyYecKue
YTJIEBOAOPO/IbI, CHUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(DUPHI, albJIETU/Ibl U KETOHBI, AMUHBI

OK 05
OK 06
OK 11
IIK 1.1
K 1.2
I[IK 2.1
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U aMHUHOKHCIIOTBI, BBICOKOMOJICKYJIAPHLIC COCAWHCHUA. BaﬂaHI/IH Ha COCTaBJICHHUC ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM OPraHUYC€CKHUX BEHICCTB HA OCHOBAHHUHU UX COCTaBa U CTPOCHUA

CocraBiieHne cxeM peakuuid (B TOM YHCIE€ IO MPEUIOKEHHBIM LIEMOYKaM IIPEBpaIICHHUI),
XapaKTEePU3YIOUIUX XHUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUMHEHUNU OTACNbHBIX KJIaCcCOB,
CrocoObl WX TMOJIY4eHHS W Ha3BaHME OPraHUYECKUX COCJUHEHHH 10 TPUBUAIBHON WK

. o 2
MEXIYHAPOIHON CHCTEeMAaTHYECKOW HOMEHKIIATYpE.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUil Ha CBOWCTBAa OpPraHMYECKHX
COGI[I/IHGHI/If/'I OTACJIbHBIX KJIaCCOB
JlabGoparopHasi pabdora 5
JlaboparopHas padota “IIpeBpaliieHuss OpraHUYECKUX BEIIECTB IPHU HArpeBaHUuU".
[ToydeHne HSTWieHA W W3YYCHHE €ro CBOWCTB. MOJEIHPOBAHWE MOJIGKYT W XHUMHYCCKHUX 2
MIpeBpalIeHUI Ha TpUMepe 3TaHa, STUJICHA, alleTHIIeHA U JIp.
Tema 4.3. OcHoBHOe coJiep:kaHue 12 OK 02
Nnentudukanys OK 04
OpTaHIICCKIX IIpodeccuoHanbHO-OPHEHTHPOBAHHOE CO/IePKaAHME 8 OK 09
BEIIIECTB, UX K 1.2
3HAYCHUC U
K 2.1
[[PYMEHEHHE B Teopernyeckoe o0yuenue 8
OBITOBOM U IIK 4.1
A — buooprannueckue coenuuenus. [IpumeHeHne u OHOJIOTrHYEcKasl poiib yriieBoJoB. OKHCICHUE
i nestenpHocTy | YTICBONOB — HCTOYHMK OHEPIHM JKMBLIX OPraHH3MOB. Ob6nacTi mpuUMEHEHUS aMHHOKHUCIIOT. 4
YenoBeKa [TpeBparenus: 6e1KoB MUK B opranusme. buonornueckue Qynkuuu OenkoB. buonornyeckue
byHKIMY kUpoB. Posb oprannueckoil XuMuu B pelieH|H npo0ieM MUIIeBOl 0€30MacHOCTH
Ponb oprannyeckoil XUMUU B peIIEHUU MPOOJIEM DHEPreTUYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MCIUIHUHBI, CO3JaHWHW HOBBIX MATCPHUAIOB, HOBBIX HMCTOYHHKOB OHCPIHUH (aJ'II)TepHaTI/IBHBIe
UCTOYHUKHU dHepruu). OmacHOCTh BO3ACHCTBUS HA JKUBBIE OPTaHU3MBl OPTraHHMYECKUX BEIIECTB 4
OTJICITBHBIX KJIACCOB (YTJICBOJOPOMABI, CHUPTHI, (EHOJBI, XJIOPOPTAHWYCCKUE IPOU3BOJHBIC,
aNbJICTU/IBI U JP.), CMBICII MTOKa3aTeNs MpeAeIbHO TOMYCTUMOM KOHIIEHTPAIIUN
JlaGopaTropHble 3aHATUA 4
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JlaboparopHas pabota: “UneHTHUKAIIMS OPTAHUYECKUX COSAMHEHUN OTJEIbHBIX KIIACCOB”
WneHTudukanys OpraHMYECKUX COCTUHEHUN OTIENIbHBIX KJIAcCOB (HA TpPUMEpPE aiblIeTHJIOB,
Kpaxmalia, YKCYCHOM KHCIIOTBI, OCIIKOB M T..) C KCIOJb30BAHUEM HUX (U3HKO-XUMUYIECKHIX
CBOWCTB M XapaKTEePHBIX Ka4deCTBEHHBIX peakiuid. JleHaTypauuss Oenka Npu HarpeBaHUU.
[IBeTHbie peaknuu OenkOoB. BO3HUKHOBEHHE aAHAIMTUYECKOTO CHTHAla C TOYKH 3pEHUS
XUMAYECKHX  TPOIECCOB MPH  NPOTCKAHWM  KAYECTBEHHOW  PEaKIWW, MO3BOJISIONICH
UICHTH(PUIIMPOBATH MPEIIOKEHHBIC OPraHUYECKHIE BEIIECTBA

CP3

CrtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB

Kunernueckue wu TCPMOAUMHAMHUYECCKHE 3aAKOHOMEPHOCTH IIPOTCKAHHA XHMHYCCKHUX

Pazneu S. N
peakuui
Ckopocth OcHoBHOe coaep:xaHue
XUMHYECKHUX
peaxkuui. Teopernueckoe 00yuenue OK 07
XUMHYECKOE IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 10
paBHOBeECHE I[IK 1.2
CKopocThb peakium, ee 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB: IPUPOJIbl pEarupyromnx BeIecTs, K 2.1
KOHLEHTPALlUU PEarupyolux BEIIECTB, TEMIIEPATYPHl U IUIOUIAA PEAKIIMOHHON MOBEPXHOCTH. K 5.1
TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
OO6patuMocTh peakuuil. XMMHUYECKOe paBHOBECHE U €0 CMEIIEHUE MO JEHCTBUEM pa3IUYHBIX
(akTopoB (KOHLIEHTpAlLlMS PEareHTOB WM MPOJIYKTOB PEAKIUH, JaBJIE€HUE, TeMIeparypa) IUis
CO3/1aHHS ONTHUMAJIBHBIX YCIOBUM MPOTEKaHU XUMHUecKHuX mpoueccos. [Tpunnun Jle Illarense
IIpakTHYeckne 3aHATHA OK 01
OK 05
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUI Ha aHaAJIN3 (PAaKTOPOB, BIMSIONIMX HA U3MEHEHHE K 1.2
CKOpPOCTH XMMUYECKOH peakluy, B T.4. C MO3UIUI KOJOTMYECKH 11eTIeCO00Pa3HOTro MOBECHUS B '
ObITYy M TPYNOBOM JAEATENTPHOCTH B LENSIX COXPaHEHMsI CBOETO 370pPOBbS U OKpY’Karollei EE 21

IIPUPOHOM CPEIBI.
Pemrenne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHWW Ha NpuMeHeHne npuHuuna Jle-Illarense mis
HAXOXKJCHUS HalpaBJIEHUS CMEIICHUs PAaBHOBECHS XMMUYECKOH peakiuu W aHajau3 (axkTOpoB,
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BJIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pasnea 6. PacTBOpbI 8
Tema 6.1. OcHoOBHOe co/iep:KaHue 4 OK 01
[TonsiTue o OK 05
pacTBOpax TeopeTruueckoe 00yueHue 4 OK 07
PactBopenne kak ¢u3nmko-xumuueckuii mporecc. PactBopbl.  CrnocoObl NPUTOTOBJICHUS
pactBopoB. PacTtBopumMocTh. MaccoBasi 07 pacTBOPEHHOTo BemlecTBa. CMBICH MOKa3aTelns
IIPENEIbHO JIOMYCTUMOW KOHILIEHTpPAllMM M €ro HCIOJb30BaHUE B OLEHKE SKOJIOIMYECKON
0€30MMacCHOCTH.
[IpaBuiia 5K0IOrHMYECKHU L1€7€CO00Pa3HOro MOBEIEHUS B OBITY M TPYIOBOU JIEATEIBHOCTH B LEIAX 4
COXPAaHEHHUS CBOETO 3/I0pPOBbs U OKPYKAIOILIEH MPUPOIHON CpPEeIbl; OMACHOCTh BO3ACUCTBUS HA
YKUBBIE OPraHU3MbI OTPEJICTICHHBIX BEIIECTB.
Pemennie mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPBI, UCIHOIb3YyeMble B
OBITOBOM U TIPOM3BOACTBEHHOH €ATEIHLHOCTH YeJIOBEeKa
Tema 6.2. OcHoBHOE coep:kaHue 4 OK 01
Hccnenosanne OK 05
CBOMCTB JlabopaTopHble 3aHATHS 4 OK 06
aCTBOpPOB
P P JlaboparopHas padota «IIpuroroBieHue pacTBOPOBY.
[IpuroToBnenne pacTBOPOB 3aJaHHOW (MaccoBoM, %) KOHUEHTpauuuh (C MPaKTUKO- 4
OpPUEHTUPOBAHHBIMU BOMPOCAMH) U OTIPEAETICHUE CPEIBI BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBJIEHHE PACTBOPOB
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa 12
Xumusi B ObITY U |OcHOBHOE cojlepKaHue 12
IIPOU3BOJCTBEHHO
U IeATEeNbHOCTH n
B — - pO(l)eCCI/IOHaJILHﬁO-OpI/IeHTHPOBaHHOG coJep:KaHue 4
eopeTHYecKoe o0yueHue
p y OK 01
OK 05
Hogeilimme nOCTHXKEHUS XUMHUYECKOW HAYKHW M XUMHYECKOW TEXHOJIOrMu. Poiib XumMuu B 4
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00ECIIeYeHUN HKOJIOTUYECKOH, SHEpreTMYecKod W MHUINEBOM 0e30MacHOCTH, Pa3BUTUHU
menuuuHbl. [IpaBuia noucka v aHaau3a XUMHUYECKOW MH(OPMALMK U3 pa3iIMYHbIX UCTOYHUKOB
(HayuyHast ¥ yueOHO-Hay4YHas JTUTEPaTypa, CPeICTBA MaccoBOi nH(popmarun, cetb HTEpHET)

HpaKaneCRne 3aHATHSA

Keiic «HoBbie MaTepualbl 111 COTHEYHBIX OaTtapeiy.

Ilouck u aHaIM3 KEMCOB O MNPUMEHCHUN XUMHUYCCKHUX BCIICCTB U TEXHOJIOTHH C YUETOM 6yz[y1uel71
HpO(beCCHOHaHBHOﬁ JIEATEILHOCTH II0 TEeMaM: BaKHEHIIINe CTPOUTCIIBHBIC MATCpUaAJIbI,
KOHCTPYKIOHMOHHBIC MAaTCpHalibl, KpPAaCKH, CTCKJIIO, KEpaMHKa, MaTCpuajbl JIA OSJICKTPOHHUKH,
HaHOMAaTCpHaJibl, TCKCTUJIbHBIC BOJIOKHA, UCTOYHUKU SHCPIruM, OPraHN4CCKHUEC WU MHUHCPAJIILHBIC
y,[[06peHI/I$I, JICKAPCTBCHHLIC BCIIICCTBA, OBITOBAsT XUMHUS.

3ammura: Hpe,ﬂCTaBﬂeHI/IC PE3YIbTATOB PCLICHUA KelCcoB B (bopMe MHHHU-AO0KJIaga C HPGSGHTaHHCﬁ

OK 06
OK 07
IIK 1.1
IIK 1.2
I[IK 4.1

Kouncyabranuun

12

HpOMe)KyTO‘{HaH arrecranusd 1mo JMCIMIJINHE (3K3aMeH)

Bcero:

162
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzanuy OpoOrpaMMbl JUCIUIIIMHBI JOJKHBI OBITH TPETyCMOTPEHBI
CIEeAyIOIIUe CICIHATIbHBIC TOMEIICHUS: YUCOHBINM KaOMHET XMMHUU W/WIA YIEOHOM
XUMHUYECKOM JTabopaTOpUH.

KaOuner xuMum, oCHallleHHbIH 000PY/10BAHUEM:
PaGouee mecto mpenonasarens: cton-1 mwr., ctyn — 1 mT., paboyre MecTa CTYACHTOB:
CTya — 26 wTt., cTon — 13 mT.; HOyTOYK yuuTens ¢ nepudepueit (onepaTuBHas MaMsITh
— 8,00 I'6, mpormeccop - AMD Ryzen 5 4500U with Radeon Graphics 2.38 GHz) ¢
nepudepueit (o.c. Windows, nureH3noHHOE MporpaMMHOe obecriedeHue Microsoft
Office, cuctema 3amuTBl OT BPEIOHOCHOW HHpopManuu) -1 mT., 3KpaH-1 wIT.,
MYJbTUMEAUMHBIN NPOEKTOP-1 MIT., UHTEPAKTUBHBIE TIOCOOUS MO MpeaMeTam -1 3K3.;
Crenpbl: Ilepuonnueckas cucrema xumuueckux snemeHToB .M. MenneneeBa — 1
mT., PU3NYECKUE BEIWYMHBI BbIpaKeHUs nopuumid — 1 mT., PacTBOpUMOCTE KHCIIOT,
OCHOBaHMH M coied B Boae — lmT. Y4eOHO-METOAMYECKHE MaTepuaibl s
noarotoBku k [13, CPC; xoHTponbHO-u3MepurtenbHbie MaTepuaibsl (Tectbl, KOC,
3a/IaHusl IO MPAKTUYECKUM U J1a00paTopHBIM paboTam — 1 9K3. (HArJsIHbIe TOCOOUS):
HAa0OpbI MIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYJ, MOJAEIN KPUCTALIUYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTHIX U CJIOKHBIX BEIIECTB W/WIM KOJUIEKUWU MOJIUMEPOB; KOJUIEKIUS
TOPHBIX MOPOJ M MHUHEpanoB, Tabnuna MenzaeneeBa, yueOHble (HIbMBI, TU(POBBIC
00pa3oBaTebHbIE PECYPCHI.
TexHuyeckue cpeicTBa OOyUEHMS: YCTPOMCTBA BOCHPOU3BEICHUS 3BYKa (KOJIOHKH)-
lwt., mpuHTep-lmr., mpoekTop -lmT., MynbTUMeAWiiHas ngocka -1 mT., ykas3ka-
MPE3EHTEP MJIs Ipe3eHTalui- 1 mT.

Oo6opynoBanue JiadopaTopur U pabounx MecT J1adopaTopum: MEH3ypKu-13
LIT., THIETKU-KANEIbHULBI-261T, TepMOMeTpsl-13mT, MuKpockon-13mT., Jynsl-
13mr, npeamMeTHbie-131IT W TOKPOBHBIE CTEKJaA-13, TJaHIIETHl ISl KaleJlbHBIX
peakiuii-13mr, ¢uabTpoBagbHas Oymara-100mrT, npoMbIBaIKU-131IT, CTEKIISIHHbBIC
npoOupku-13mT, pe3uHoBble MPOOKHU-261uT, (oHapuku-13mT., HaOOp pPEaKTUBOB,
CTEKJIIHHbIE NaJOYKU-26ILT, IITATHBBI ISl MPOOUPOK-131IT; MEpHbIE LUIMHIAPHI-
13T, BOpOHKHM CTEKIISIHHBIE-131mIT, BOPOHKH JenuTenbHble mumHapudeckue (50-100
mi)-13mT, ctynku ¢ mectukoM-13mT, dapdopoBbie yamku-13mT, nUHIETHI- 13T,
bunbTpel OyMaXkHble, BaTa, MapJis, 4acoBble CTeKJa-13IT, 3JIEKTPOIUIUTKH-131IT,
1a00opaTopHble ITATUBBI-131IT, COUPTOBBIE TOpENKU-131UT, COUYKH, OpUOOp AJIs
NOJIy4eHHs Ta30B (WM MpoOHpKa C Ta300TBOAHOM TpyOkoil)-13wmit, aepkarenu ass
npoOUpoK-131T, CKISHKM [JIs1 XpaHEHUs PEaKTHUBOB, pa3/aTOYHbIC JIOTKU-131IT;
xumuyeckue crakanbl (50, 100 u 200 mu)-no 131wr; mmatenu-13wr; nuHueTs-13mT;
TUTENbHbIE IIUMUbI-131T; cekyHaoMephl (Taiimepsl), MepHble npodupku (Ha 10-20

MJI) U MepHblie KoJIObl (25, 50, 100 u 200 mu)-mo 13mrt, BomsHast Gaus — 1 mmiT.,
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KoHU4eckue KoJIOwl yist TuTpoBanus (50 u 100 mi)-nio 131mT; HHAUKATOPHBIE TTOJIOCKU
st onpeneneHus pH u  cramgapTHas MHAMKATOpHAs IIKajda; YHUBEPCAIbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 mu (wm po3aropel Ha 1, 5 u 10 mi)-mo 13 mit.,
OropeTku sl TUTpoBaHUs-131mT, MeauuuHckue mmpuibsl Ha 100—-150 mm-13 .,
JabopaTopHble W/WIW aHamuTU4Yeckue Bechl-131mT, pH-meTpbl-13mT, CymumabHbIN
mkad, u ap. 1abopaTopHOEe 00OPYAOBAHHE.

3.2. UupopMmanuoHHOe odecneyeHre peau3anu NporpaMmmbl

OcHOBHBIE MTeYaTHbIC U3TaHUS

1. AndunorenoBa, M. B. Xumus: y4eOHUK M MNPAKTUKYM [UJISi CPEIHETO
npodeccuoHanbHoro obpaszosanust / M. B. Audunorenoa, A. B. babkos, B. A.

[TonikoB. — 2-e u3n., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueOnuk g1 CIIO / H. A.
[[leronuxuna, JI. B. MunaeBckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: yd4eOHUK U TPAKTUKYM I CpPEIHEro
npodeccuonansHoro odpazosanus / A. b. Huxonbckuit, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u pon. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHUK Uil cpeHero npodeccuoHanbHoro oopazosanus / 10. A.
JleGenes, I'. H. ®danees, A. M. I'ony6es, B. H. I1lanoBai; moa o6mieit penaximeti I'. H.
daneeBa. — 2-¢ m3a., mepepad. u gomn. — Mocksa: M3gatensctBo IOpaiit, 2022. —
431 c.

JloToTHUTETHHBIC NCTOYHUKHN

1. Xumus. 10 kmace. Yrinyonéunsiii ypoBenb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; nox pea. B.B. Jlyauna. — M.:
[IpocBemenne, 2022. — 446, [2] c.: u.

2. Xumus. 11 xmace. Yrnyonéuusiii ypoBenb : yueOHuk/ B.B. Epemun, H.E.
Kysemenko, A.A. [Ipo3nos, B.B. JIlynun; nox pex. B.B. JIlynuna. — M.: IIpocBenienue,
2022. - 478, [2] c.: nn.

3. Xumus. YrayOneHuslii ypoBeHb. 10—11 kmaccel: pabouasi mporpamma K
muaun YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mocooue / B.B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, 3.10. Kepumo. — M.: Jlpoda, 2019. — 324, [1] c.

4. Metoauueckoe nocobue k yueonnky B. B. Epemuna, H. E. Ky3smenxo, B.1.
Tepennna, A. A. [lpo3noBa u ap. «Xumus. YriyoneHHbsiit ypoBerb». 10 kimace / B. B.
Epemun, A.A. dpo3nos, .B. Epemuna, B. 1. Maxonuna, O. }O. Cumonona, 3.10.
Kepumon. — M.: [poda, 2019. — 339 c. : u.

5. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pMenko, A. A.
Hpo3noBa u ap. «Xumus. YrinyonaeHHbi ypoBenb». 11 knacc / B. B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.}0. KepumoB. — M.:

Hpoda, 2019. — 423 c. : un.
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6. I'ycera, E. B. Xumus mus CIIO: yuebHO-MeTogmueckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmna, /. . Kynukoa. — Kazane: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4, —  Tekcr: 9NeKTpOHHBI  //  JlaHb
sJIeKTpoHHOOMOMOTeYHass cuctema. — URL: https://e.lanbook.com/book/196096
(mara obpamienus: 14.10.2022). — Pexxum poctyna: Jijis aBTOpU3. Mmojib3oBatenei. 40

7. Uepnukosa, H. }0. XuMus B Z1OCTYITHOM M3JI0KEHHUU: yueOHOE TTocooue AJis
cno / H. }O. YUepnukoBa. — 2-e u3z., crep. — Cankt-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Tekct: onektponnbiii //  Jlaws:
allekTpoHHOOMOMOTeUHast cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyna: Jijis aBTOPHU3. MOJIb30BaTENEH.

8. Illepnunpina, JI. B. Xumus: yueOnoe nocodue / JI. B. IlleBHuipina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texcr: osmexkTponHbId // Jlawb: snekTpoHHO-OMOMMOTEYHass cucrtema. — URL:
https://e.lanbook.com/book/118505 (mara ob6pamenus: 14.10.2022). — Pexum
JIO0CTyTA: JIJIsl aBTOPH3. TOIH30BaTENCH.

9. biunos, JI. H. Xumus: yueOnuk aiig CIIO / JI. H. baunos, W. JI. Ilepdunosa,
T. B. CokonoBa. — 2-¢ uzn., crep. — Cankrt-Iletepoypr: Jlanp, 2021. — 260 ¢c. —
ISBN 978-5-8114-7904-7. — Tekcr: AIEKTPOHHBII // JlaHb:
aneKTpoHHOOMOIMoTeuHass cuctema. — URL:  https://e.lanbook.com/book/167183
(mata obpamenusi: 14.10.2022). — Pexxum ocTtyma: ajisi aBTOpU3. MOJIb30BaTEINEeH.

10. T'abpuensu, O. C., JIsicoa, I'. I'. Xumusi: kHura ajs npemnojiaBateis: y4eo.-
MeToJI. mocobue. — M. Axamemus, 2012. - 332 c.

11. YepuukoBa H. IO., Memepsakoa E. B. Pemaem 3amaun no xumun
camocTtosTenbHo: yueOnoe mocodue / H. FO. Uepnmkora, E. B. MemepsikoBa —
CanktllerepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpakHEHUI W 3a7a4 MO0 OPTaHUYECKOW XUMUU:
yaebHoe mocooue / B.A. PesaukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xampuenko M. I'., JlubGanoB B. B. OO6mas u
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIn6anoB — CankTllerepOypr: Jlansb, 2020. — 152 c.

14. T'abpuensa O.C. Xumus: y4ued. mus crya. npod. yued. 3aBenenuit / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumusa mis npodeccuii U CrienuaibHOCTEN TEXHUYECKOTO
npoduiiss: yuyeOHUK I CTyH. ydpexaeHuit cpen. mpod. odbpazosanums / O.C.
INabpuensn, N.I'. OctpoymoB. — 4-e¢ u3xa., crep. — M. : M3narenbckuil I1EHTP
«Axagemus», 2017. — 272 c.

NurepHer-pecypcesl

1. hvsh.ru — Xypuan «Xumus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekiuu 1O XWMHH Ha caiTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4dHo-momynspHbIi TpOEKT
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«OneMeHThl 00bIIoN Hayku» ((pusnka, XuMusi, MaTeMaTuKa, aCTPOHOMUS, HAYKHA O
XKU3HHM, Hayku o 3emse). HoBocTH Hayku, KHUIH, HAy4YHO-TIOIYJISIPHBIE CTaTbhH,
JIEKLAH, SHIUKIIOIIEIUU.

3. http://gotourl.ru/4783 (http://potential.org.ru/) 41 CaiiT Hay4YHO-TIOMYJIIPHOTO
xkypHana «llorenuuam». Xypuan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4IHO-TIOMYJSIPHOTO
XKypHana «XuMHs 1 )ku3Hby». KypHan nznaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpbITas
AJIEKTpPOHHAsg OMOIMOTeKa XuMudeckoro noptaia «Chemnet», coaepKUT yuyeOHbIE U
uH(OpPMAIMOHHbIE MaTepHalbl JJI IIKOJILHUKOB UM yuuTened. B Hell MOXXHO HaWTu
y4eOHUKM 10 OoOmeld U HEOpraHMYeCKOM XWUMHUH, OpPraHUYEeCKOW XHMHH,
MyJIbTUMEINAMATePUalIbl, a TaKXKE 3aJauyd XUMUYECKUX OJIMMITHAJ] C PCIICHUSIMH,
3aJ1a4d BCTYMHUTEIBHBIX 3K3aMEHOB JIJIs1 aOUTYPUCHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarimonnsie  Marepuasibl 00  onuMmuanax: MOCKOBCKONH  TOPOJICKOM,
Bceepoccniickon,  Menaeneesckoir, MexayHaponHou.  IlpuBeneHsl  3amaun
TEOPETUUECKUX W DKCIEPUMEHTAIBHBIX TYpPOB, MOJPOOHBIE PEIICHUs, CIHUCKH U
dboTtorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JTUCTAHITMOHHOTO OOYyYCeHMs, HampaBlieHHAs B TIEPBYIO OdYepeIb HAa IMOATOTOBKY K
OJIMMIIMAJIaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoaHoil. CauT coaepKUT
OTPOMHOE KOJMYECTBO 3a/ad, CrPYNIHPOBAHHBIX KaK IO TeMaM, TaK M IO
onmuvnuanaM. [lo BceM OCHOBHBIM pazjeliaM XHMHUHU TPUBEAEH TEOPETUUECCKUMN
MaTepHuas U pa3oOpaHbl peleHrs TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [TopTan 1o
HaHOTexHONorusiM. OcHOBHasi 1iedb — pa3BUTHEe oOOpa3oBaHusi B 00JacTu
HAHOTEXHOJIOTHH M MOJATOTOBKA K MHTEPHET-0JIMMITHAC TT0 HAHOTEXHOIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBodHas
uH(pOopMaIUs 0 XUMUYECKHUX AJIEMEHTAX U UX CBOMCTBAX (HA aHTJIMHCKOM S3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pranbiii caiiT o
CBOMCTBAaX XMMHYECKUX 2JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www .lektorium.tv) Hekommepueckuii caiT
OHJIAH-00pa30BaHMs, COJEPKUT MHOTO HWHTEPECHBIX 00pa30BaTEIbHBIX KYpCOB W
BUJICOJICKITUH TSI IIKOJIBHUKOB, CTYJICHTOB W yuHTelleld. ECTh HECKOJIBKO KypCOB IO
XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract
Service — campblii aBTOPUTETHBIN B MUPE XUMHU WH(GOPMAIIMOHHBIN UHTEPHET-PECypC
(callT mIaTHBINM).
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13. http://www.organic-chemistry.org/ Ilopram mo opraHM4YecKoW XUMHUHM Ha
AHTJIMACKOM SI3BIKE.

14. http:/www.xumuk.ru 42 CalT 0 XUMHHU: KJIAaCCUYECKUE YYCOHUKH,
CIIPAaBOYHMKH, SHUMUKIONEIUHU, MOUCK OPraHUYECKUX U HEOPraHUYECKUX PEaKIIUid,
COCTaBJICHUE YPABHEHUM PEAKIIHM.

15. http://orgchemlab.com/ CaiiT, MOCBSIIEHHBII NpPaKTHYECKON padoTe B

1abopaTopuHu.

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTposib 1 oLeHKa pe3ysbTaToB 00yYEHUs! OCYIIECTBISIETCS MPENOAaBaTEIEM
B Mpolecce 3aHSATAA U Ja0OpaTOpPHBIX  padoT,

TECCTUPOBAHUS, a4 TAKIKC BBIIIOJIHCHHA O6y‘-IaIOH_[I/IMI/IC$I HHIWBUAYaJIbHBIX SaﬂaHHﬁ,

MNPpOBCACHUA  IMPAKTHYCCKUX

IIPOCKTOB, HCCHGILOBaHI/Iﬁ. PC3YJIBT3TI>I O6Y‘I€HI/ISI OIIpCACIIAIOT, YTO O6y‘-IaIOIHI/I€C5I

JOJDKHBI  3HATh, NIOHMMAaTb W JEMOHCTPUPOBATH II0 3aBEPLICHUU HW3YyUYECHUS
JUACLUILIVHBL.

st popMupoBaHUsl, KOHTPOJS M OLIEHKH Pe3yJbTaTOB OCBOCHHS Y4eOHOM
JUACIHUIUIAHBI WCTIOJB3YETCS CUCTEMA OLICHOYHBIX MEPOINPHUITUN, MPEACTABISIONIAs
c000 KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTJIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUSI
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeameTHble pe3yiabTaThl IO

nucuuminae) u GI'OC CIIO.

Tunbl OllEeHOYHbIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrar 00yuenust .
MeponpusiTHI
| | OcHoBHOe coep:kanue
1 DopmyIMpOBaTh
Paznen 1. OcHOBBI L
0a30BbIe NOHATHA U
CTPOCHHS BeleCcTBA
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMHUYECKOM

XUMHUYCCKUX 3JICMCHTOB U
npupona XUMHYECKOM CBSI3H.

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO

CBA3HU

CTENEHBIO OKUCIICHUS
XUMUYECKUX DJIEMEHTOB,

WCXOJIsl U3 BaJICHTHOCTH H
ANEKTPOOTPHUIATETLHOCTH

2. 3ajaun Ha COCTaBJICHUE
XUMUYECKHUX HOopMyIT
JIBYXaTOMHBIX COSTUHEHUN
(oxcumoB, cynbGUI0B, TUIPUIOB
U T.OL).

3. 3amaHus Ha UCIIOJIb30BaHHUE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

XHMUYECKOH CUMBOJIMKHU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType MEKyHapOHOTO
COI03a TEOPETUYECKON U
MPUKJIATHON XUMUHU U
TPUBUAIIbHBIX Ha3BAHUM TSI
COCTaBJICHUS XUMUYECKHX
(hopmys TByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, TUAPUIIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COCIUHCHHI OTACIbHBIX KIAaCCOB

1.2

OK 01
OK 05

Ilepuoauueckuii 3aK0H U
tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XHUMHYCCKHE JICMEHTEI B
COOTBETCTBUH C HX
MOJIOKCHHEM B
MEepUOINYECKOI cucTeme
XHMHYECKHUX 3JICMEHTOB
J.1. Menneneea

1. Tect «MeTammnyeckue /
HEeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHHE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U EPUOJUUECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX AIIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBUH C
nonoxenueM [lepuoanueckon
CUCTEME.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aLUI0 XUMHUECKHX
a5eMeHToB: «MeTtanyeckue /
HEMETAJUIMYECKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOCHHEM H TTOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa»
2 Pasien 2. Xumuueckie XapakTepu3zoBathb TI/IulIbI KonTpoabHasi padora
XxuMn4yeckux peakuuii  [«CTpoeHue BemecTsa u
peakuuu
XHMHYECKHe Peaknnn»
2.1 | OK 01 TuIbel XUMHYECKUX CocraBnarh peakuuu 1. 3ajaun Ha cocTaBiieHUE
OK 10 |peakmmii COEIMHEHMS, PA3JIOKEHU, | yPABHEHUM peaKuii:
IIK 1.1 oOMeHa, 3aMelICHHS, — COCIMHCHUS, 3aMEIICHUSI,
IIK 2.1 OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peakuuu BOCCTaHOBUTEIIbHBIX PEaKIUii ¢
UCIIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOIO OajaHca.
2. 3agauu Ha pacyeT Macchl
BEIIECTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYacTBYIOIIUX B
pEaKLMU BEIIeCTB; pacuéThl
Macchl (00bEéMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIINH,
€CII OJIHO U3 BEILECTB UMEET
IpUMECH
2.2 | OK 01 DNEeKTPOIUTHYECKAS CocTaBnATh ypaBHEHUs 1. 3amaHus Ha cOCTaBIIEHHE
OK 06 |muccouuanus ¥ HOHHBIM |XUMHUYECKUX PEAKIINH MOJIEKYJISIPHBIX ¥ HOHHBIX
oOMeH MOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOpPraHMYECKUX BEIIECTB |yCTaHOBJIEHWE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”
3 Pa3nen 3. Ctpoenue u |McciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHU4eCKHX
BelIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIleCTB

«CBOHCTBa HEOPraHHYECKUX
BeLeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 04
OK 05

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THIIA KPUCTAIINYECKON
peleTKu

3.2

OK 02
OK 08

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEpPHBIX DIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
HEOPraHUYECKUX BEIIECTB
3.3 |OK 03 |UnenTudukanus HccnenoBath 1. [IpakTHKO-OpUEHTUPOBAHHBIC
OK 05 |Heopranuueckux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 09 BEILIECTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPTaHMYECKUX BEIIECTB,
WCIIOJIb3YEMBIX JIJISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Pazgean 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OpPraHu4ecKux BellecTB OpPraHn4yecKuX BellecTB)
BelIeCTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
CTpOCHHE U OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpPTaHMYECKUX BEIIECTB |CTPOCHUEM MEXIyHAPOHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPTaHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHHE
OK 06 |coemuHeHwmid 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 11 XUMHYECKHUX CBOMCTB C y4acTheM OpraHMYeCKHX
K 1.1 OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAaHUH UX
[IK 1.2 CTPOEHHS MOJIEKYIT COCTaBa U CTPOCHHUS.
[IK 2.1 2. 3ajaHus Ha COCTaBJICHUE

YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX peakuui U
TEHETUYECKOH CBA3HU
OpPraHMYECKUX BEIIECTB Pa3HBIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLUN C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 |OK02 |Unentudukamus Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 04 |opranndeckux BEUIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUS 10 COCTABICHUIO
OK 09 MX 3HAYCHUE U OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
I[IK 1.2 |mpumMeHeHHE B OBITOBOM |COSAMHEHUMN OTIEIBHBIX |OpPraHMYECKHX BEIIECTB, B T.4.
[IK 2.1 |u npou3BOACTBEHHON KJIacCOB UCIIOJIb3YEMBIX JJI UX
IIK 4.1 |meaTenbHOCTH 4YeIOBEKA uacHTU()HUKAINH B OBITY H
MPOMBIIIUICHHOCTH.
2.JIaGoparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeakuui
XHMHUYECKHX peakumid
5 |OKO07 |CkopocTs XuMu4eckux |XapaKkTepH3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 10 |peaknwmii. XMMHYECKOE |BIHMSHHE KOHIICHTPAIIMM  |TEOPETHYECKHUE 3aIaHUs Ha
I[IK 1.2 |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
[K 2.1 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
[IK 5.1 XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxXaeHUS
peaKIuu Cpeibl U HaIpaBJIeHUs] CMEUICHUS
TeMIIepaTyphl Ha PaBHOBECHS] XUMHYECKOW peaKInu
CMeEIlleHNEe XUMUYECKOT0 | aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznnyarh UCTUHHBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 05 pacTBOpbI pacTBOPOB.
OK 07 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusuko- JlaGopaTopHas pabota
OK 05 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
OK 06 HWCTUHHBIX PacCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAepPKaHUe MPUKIATHOTO MOTYJIs)

7 Pa3pen 7. OuenuBarhb nocjaeAcTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
NMPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)

JAesITeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHYeCKOM
0€30IaCHOCTH

OK 01
OK 05
OK 06
OK 07
IK 1.1
IIK 1.2
[IK 4.1

XuMmus B ObITY U
MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJI0BEKa

O11eHUBATh MTOCIEACTBUSA
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIeSITETLHOCTH YEI0BeKa C
MO3UIUMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (c yuerom Oyayuieit
npodecCuoHaNTbHON
JESITEIIbHOCTH)

Bo3MOHBIE TEMBI KEHCOB:

1. [loTennenue kmumara u
BBICBOOOK/ICHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Bynyme maTepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBsle maTepuansl A
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacCTUTENbHBIX IPENapaToB
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Tembl MHAUBUIYAJIBHBIX IPOEKTOB
1. UccnenoBanue coctaBa MUHEPAJIILHOM BOJIbI U PEKOMEHIALIUU 110 €€ HCII0JIb30BaHMIO.
2. UccnenoBanue pa3pylaroiiero 1eUCTBHUs MPUPOAHON BOJIbI HA CTPOUTENbHBIE MAaTEPHUAIIbI.

3. CocraBiienue IIPOCKTa HBeTHHKa/OFOPOHa/CaI[a B 3aBUCHUMOCTH OT COCTaBa IpOaHAJIM3UPOBAHHBIX
ITOYB.

4. CocTaBneHue C6aHaHCI/Ip0BaHHOFO MCHIO Ha AC€Hb (Henemo) B 3aBUCHUMOCTHU OT COACPKAHUA
XUMHUYCCKUX MAKPO U MUKPOIJICMCHTOB B IIPOAYKTAaX IMMUTAHUS.

5. UccnenoBanue KkauecTBa NUTHEBOM BOIEI.

6. Vccnenoanue npoO BOJONPOBOAHOM BO/BI HA IIPEAMET YCTPAHEHUS HKECTKOCTH.

7. YcTpaHeHHUe )KEeCTKOCTH BOJIbl B CEJIbCKOXO035HCTBEHHON JESATENIbHOCTH.

8. KoHTpoJIb KauecTBa TEXHUUECKON BOJIbI Pa3HBIX BUJIOB B COOTBETCTBUU ¢ MeToaukamu 1o ['OCT.
9. Co3laHue 1eKOpaTUBHON MITYKAaTypKH.

10. IIurMeHTHI B U3ETIUIX U3 CTEKIIA.

11. MccnenoBanue pa3pyluaromero AeMCTBHs BOJbl HA CTPOUTEIbHBIE MAaTEPHAJIBI.

12. OuenHka cocTosTHUSI BO3/TyXa paboyeil 30HbI CIIeNUANNCTa (TEXHOJIOTa, CTPOUTEINS U T.I1., C YIETOM
o0act npohecCHOHAIBHON AEITETHHOCTH) B COOTBETCTBUN C HOPMATHBHBIMH JJOKYMEHTAMHU.

40



Penensus

Ha pabodyro mporpaMmy o JUCLUILUIMHE « XUMUSD, pa3paboTaHHYO
npenonasareneM ['AIIOY KKKATK «KaneBckoi arpapHO-TeXHOJIOTHYECKUM
koyemx» Yynpuna H.B.

Pabouass mnporpamma y4eOHOW JUCHMIUIMHBI «XHUMHUS», COCTaBIEHHAs
IpernojaBaTeNeM BbICIIEH KBalHU(pUKALMOHHON Kareropwu Yynpuna Haramseii
BacuibeBHOM Ha OCHOBE IPUMEPHOH 00111e00pa3oBaTebHON MIPOrpaMMBbl yueOHOMH
OUCIUIUIMHBL «XHUMHS», COOTBETCTBYyeT DenepaibHBIM TI'OCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAApTaM U TpeOOBaHUSM COIAEPKaHUS, U 0a30BOMY YPOBHIO
MOJITOTOBKH CTYI€HTOB NMPOGhECCUOHATBHOIO0 00pa30BaHuUsI.

PaGouas mporpamMma COCTOUT H3:

- macrnopTa paboyei mporpamMmel;

- CTPYKTYPBI U COAEpKaHus pabouell IporpamMMel;

- YCJIOBUS peanu3aliy y4eOHON AUCLIUILIAHEL;

- KOHTPOJISL ¥ OLIEHKU Pe3yIbTaTOB OCBOEHUS THACLIUILIAHBEIL.

Comepxanue TmporpamMMmbl «XWMHsD»  HalmpaBlIeHO Ha JIOCTU)KEHUE
CIIe Iy FOLIUX IIeJIeH:

- dopmMupoBaHue y OOydYarOIIMXCS YMEHHs OLEHMBATh 3HAYUMOCTb
XUMHUYECKOTO 3HAHUS JJIS KaXI0r0 YeI0BEKa;

- ¢opMupoBaHHE y OOYyYarolMXCs LEIOCTHOTO IPEACTABIEHUS O MHUpE U
PO XMMHU B CO3JAHHH COBPEMEHHOW €CTeCTBEHHO- Hay4YHOM KapTHHBI MHpA;
yMEHUS OOBSICHATH OOBEKTHI M IIPOLIECCHl OKPYXKAIOUIEH AEeHCTBUTENBHOCTH:
TIPUPOTHOM, COITUANBHOMN, KyIbTYPHOM, TEXHUYECKOU Cpebl, UCIOJB3Ysl IJIsl 3TOr0
XUMUYECKUe 3HAHUS;

- pasBUTHE Yy OOydYaromMXcs YMEHHH pasnudaTth (akTel U OLEHKH,
CpaBHHBATh OIICHOYHBIEC BBIBOJBI, BUAETh UX CBSI3b C KPUTEPUSAMU OLEHOK U CBS3b
KPUTEPHEB C OMNpPEINEeNICHHOW CHCTEMOM LEHHOCTEH, (OpMyIUpOBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3ULIUIO;

- npuoOpeTeHHe OOYYaIOUIMMUCS OIBITa Pa3sHOOOPa3HOM [IEeATENbHOCTH,

IMO3HAaHUsA H CaMOIIO3HAaHHs, KIIFOYEBBIX HABBIKOB, HMCIOIIHUX YHHUBEPCAJIILHOEC



3Ha4YeHWe IS PA3NMYHBIX BHJOB [ESITENHHOCTH (HABBIKOB PEIIEHHsS IIpOOIeM,
NpUHSTHAS  pelleHMi, ToWCKa, aHamusa H  oOpaboTku  HHpOpManuy,
KOMMYHUKATUBHBIX ~ HAaBBIKOB,  HABBIKOB  HM3MEPCHMH,  COTpYIHU4ECTBa,
Ge30I1acHOro 0OpAIIeH s C BEIECTBAMH B IIOBCEIHEBHOM JKU3HH).

B mporpaMMy BKIIOYEHO COZEp)KaHUEe, HAlpaBIEHHOE Ha (GOPMUPOBAHUE Y
CTYIEHTOB KOMIIETEHIIUH, HeOOXOMMMBIX ayisi KadecTBeHHOro ocpoenust OIIOII
CITIO Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C TMONYYCHHEM CPEJHEro OOILEro
o0Opa3zoBaHMUsL.

PaGouas mporpamma y4eOHOW NUCLUILUIUHBI «XHUMUS» PEKOMEHIOBaHA IS

HCIIOJIB30BaHHUA B HpO(l)eCCI/IOHaJ'IBHBIX O6pa30BaTeJIBHBIX YUPCKACHUAX

Kpacnonapckoro kpas.

CKOM palioH, KBaTU(UKALKS 10 JUIIJIOMY XUMUK, BBICIIAs
L 74

eropus. ﬁéﬁ/ ITonnuce
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Penensus

Ha pabouyro IporpamMmy y4e6HON IUCLUNIUHBL «XUMHUs, pa3paboTaHHYO
npenonasareneM ['AIIOY KKKATK «KaneBckoit arpapHo-TeXHOIOTHUeCKuUil
xoyex» Yynpuna H.B.

Pabowas mnporpamMma y4yeOHOW MUCHHUIUIAHBI «XHUMHUS», COCTABICHHAS
IpenojgaBaTelieM BBICHIEH KBaTU(QHUKAIMOHHON KaTeropuu Yympwna Haransei
BacuneeBHoM, cooTBeTcTByeT PenepalbHBIM TOCYIapCTBEHHBIM CTaHAApTaM U
TpeOOBaHUAM COJEP)KaHMs, ¥ 6a30BOMY YPOBHIO IIOATOTOBKH CTYAEHTOB CPEIHETO
NpO(ECCHOHANBHOrO 00pa3oBaHus. Pabouass mporpamMma COCTOMT M3 JIBYX
pasfenoB, NpeaHasHayeHa Ui CTYJEHTOB OYHON (opMbI 00ydeHHs 0a3z0BOro
YPOBHS, BKIIIO4asi [NOIIOJIHUTEIBHBIE Yachl CaMOCTOSITEIbHOW MOArOTOBKH. Jlis
3aKpEIUIEHHs] TEOPETUYECKUX 3HAHWM U NMPHOOpETEeHUs HEeOOXOIUMBIX YMEHHH U
HaBBIKOB B pabodel IporpaMMe IpedyCMOTpPEHa CaMOCTOsITeNbHas paboTa
CTY[ICHTOB.

IIpencraBneHHy0 pabodylo NporpaMMy MOXHO pPEKOMEHIOBAaTh, Kak
IIpOrpaMMy OOY4YeHHs 1O JONOJHHUTENbHON y4eOHOM MUCHMILIMHE «XHMUS» B
y4eOHBIX 3aBEICHUSX CPEOHEro NpOo(GEeCCHOHATBHOTO 00pa30BaHMs; OHA MOXKET
CILy)XUTb OCHOBOM I pa3paboTKH KaJeHAapHO-TEMAaTUYECKHX ILIAHOB IO 3TOMH

IUCLUILINHE.

Penenzenr:  Uepnsiuena B.I1., npenonasarens xumuu MBOY COILI Nelwm.
I'.K.Hectepenko, KaneBckoii palioH, KBaﬂmbHKagu glI/IHJIOMy XUMUK, BbICILIAS
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